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N.  J.,  82;  Woodbury  Creek,  N.  J.,  Mantua  Creek,  N.  J.,  83;  Raccoon  River,  N.  J., 
Salem  River,  N.  J.,  Cohansey  Creek,  N.  J.,  84 ;  removal  of  wrecks  from  Delaware 
Bay  and  River,  removing  sunken  vessels  or  craft  obstrnctine  or  endangering  navi- 
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northwest  entrance  Key  West  Harbor,  Fla.,  Caloosahatchie  River,  Fla.,  146;  Pease 
River,  Fla.,  Manatee  River,  Fla.,  147;  Tampa  Bay,  Fla.,  148;  Withlacoochee  River, 
Fla.,  harbor  at  Cedar  Keys,  Fla.,  149;  Suwanee  River,  Fla.,  150 ;  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  151 ;  examinations  and  sur- 
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Vienna,  162;  Noxubee  River,  Miss.,  Pascagoula  River,  Miss.,  16^]  Harbor  at  Biloxi, 
Miss.,  Pearl  River,  Miss,  between  Edinburgh  and  Carthage,  164;  Pearl  River, 
Miss,  from  Jackson  to  Carthage,  Pearl  River,  Miss,  below  Jackson,  165 ;  examini^ 
tion  and  survey,  166. 
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^ay  and  VidaK  La.  by  removing  obstructions,  180;  Big  Black  River,  Miss.,  Yazoo 
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In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  Rivers,  191 :  remov- 
ing obstrnctions  Missouri  River,  Mississippi  River  between  the  Ohio  ana  Illinois 
Rivers,  192;  Gasconade  River,  Mo.,  194;  Osage  River,  Mo.  and  Kan.,  195;  exami- 
nations and  survey,  195. 

In  charge  of  Capt.  E.  H.  Ruffner,  Corps  of  Engineers^ 

Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of  the  Illinois  River, 
196. 

In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers — 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  196 ;  Mississippi 
Kiver  from  Minneapolis  to  Des  Moines  Rapids,  197 ;  Des  Moines  Rapids  (Mississippi 
River),  operating  and  oare  of  Des  Moines  Rapids  Canal.  198 ;  Dry-dock  at  Des 
Moines  Rapids  CfMial»  harbors  of  refnge  on  Lake  Pepin  at  Lake  City,  Minn.,  199 ; 
harbors  of  refnge  on  Lake  Pepin  at  Stockholm,  Wis.,  200. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Preservation  of  the  Falls  of  St.  Anthonv,  Minn.,  200 ;  Construction  of  lock  and  dam 
on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  Mississippi  River  above  the  Falls 
of  St.  Anthony,  Minn.,  201 ;  Reservoirs  at  headwaters  of  the  Mississippi  River,  202 ; 
Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix  River,  Wis.  and  Minn., 
203;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  Dak.,  204 ;  Mis- 
souri River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  205;  Yellowstone  River, 
Mont,  and  Dak.,  206;  examinations  and  surveys,  206. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers— 

Tennessee  River,  207;  French  Broad  River,  Tenn.,  208;  Little  Tennessee  River, 
Tenn.,  Hiawassee  River,  Tenn.,  Clinch  River,  Tenn.,  209;  Dack  River,  Tenn., 
Cumberland  River,  Tenn.  and  Ky.,  210 ;  South  Fork  of  Cumberland  River,  Ky,,  211 ; 
Caney  Fork  River,  Tenn.,  212 ;  examinations  and  survey,  212. 
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In  ohjlros  or  Libut.  Col.  William  £.  Merrill,  Corps  of  Enoineera— 

Ohio  River,  213 ;  operating  and  care  of  Davis  Island  Dam  Ohio  River,  314 ;  Mo- 
nongahela  River,  W.  Ya.  and  Pa.,  operating  and  care  of  lock  and  dam  No.  9, 
Honongahela  River,  215;  Allegheney  River,  Pa.,  dam  at  Kerr's  Island  Allo- 
ffheney  River,  ice-harbor  at  mouth  of  Mnskingnm  River,  Ohio,  216 ;  Muskingnm 
River,  Ohio,  operating  and  care  of  the  locks  and  dams  on  the  Mnskingnm  River, 
Ohio,  217 ;  examinations  and  snrveys,  218. 

Ik  charge  of  Maj.  Amos  Sticknbt,  Corps  of  Engineers — 

Falls  of  the  Ohio,  Lonisville,  Ky.,  218 ;  Indiana  Chnte  Falls  of  the  Ohio  River,  op- 
erating and  care  of  the  Lionisville  and  Portland  Canal,  219;  Wabash  River,  Ind. 
and  HI.,  220 ;  White  River,  Ind.,  Tradewater  River,  Ky.,  221. 

In  charge  of  Col.  Wiluam  P.  Craighill,  Corps  of  Engineers— 

Great  Kanawha  River,  W.  Ya.,  222;  operating  and  care  of  locks  and  damson  the 
Oreat  Kanawha  River,  W.  Ya.,  harbor  of  refage  at  month  of  Great  Kanawha  River, 
W.  Va.,  223 ;  Elk  River,  W.  Ya.,  Ganley  River,  W.  Ya.,  224 ;  New  River,  Ya.  and  W. 
Ya.,  225 ;  examinations,  226. 

IH  CHARGE  OF  CaPT.  D.  W.  LoCKWOOD,  CoRPS  OF  ENGINEERS— 

Kentncky  River,  Ky.,  226 :  operating  and  keeping  in  repair  locki  and  dams  on  the 
Kentucky  Riven  Ky.,  Licking  River,  Ky.  from  Farmer's  to  West  Liberty,  Big 
Sandy  River,  W.  Ya.  and  Ky.,  227 ;  Gnyandotte  River,  W.  Ya.,  Little  Kanawha 
River,  W.  Ya.,228;  Bnokhannon  River,  W.Ya., 229;  examinations  and  surveys,  229. 

In  CHARGE  OF  Capt.  James  B.  Quinn,  Corps  of  Engineers— 

Harbor  at  Dnlnth,  Minn.,  229 ;  harbor  at  Superior  Bay  and  St.  Lonis  Bay,  Wis., 
230 ;  harbor  at  Agate  Bay,  Minn.,  231 ;  harbor  at  Grand  Marais,  Minn.,  232. 

In  CHARGE  OF  Maj.  Charlbs  £.  L.  B.  Davis,  Corps  of  Engineers— 

Ashland  Harbor,  Wis.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
lishment and  maintenance  of  harbor-lines  in  Portage  Lake,  Mich.,  Marqnette  Har- 
bor, Mich.,  234;  harbor  of  refuge  Grand  Marias,  Mich.,  Manistique  Harbor,  Mich., 
235;  Cedar  River  Harbor,  Mich.,  Menomonee  Harbor,  Mich,  and  Wis.,  236;  Oconto 
Harbor,  Wis,,  Pensankee  Harbor,  Wis.,  237;  Green  Bay  Harbor,  Wis.,  harbor  of 
refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  238;  Ahnapee  Harbor,  Wis.,  Ke- 
waunee Harbor,  Wis.,  239 ;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  240 ; 
Sheboygan  Harbor,  Wis.,  241 ;  Port  Washington  Harbor,  Wis.,  242. 

In  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  242 ;  Milwaukee  Harbor,  Wis.,  243 ;  Racine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  244;  Wankegan  Harbor,  III.,  Fox  and  Wis- 
consin Rivers,  Wis.,  245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  Wis- 
consin Rivers,  Wis.,  Chicago  Harbor,  111.,  247 ;  Calumet  Harbor,  111.,  248;  lllinoia 
River,  111.,  249;  Calumet  River,  111.  and  Ind.,  250. 

In  charge  of  Maj.  S.  M.  Mansfield,  Corps  of  Engineers^ 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  251;  Frankford  Harbor,  Mich., 
252;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  Ludington 
Harbor,  Mich.,  253;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich.,  254; 
Muskegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  255;  Black  Lake  Harbor, 
Mich.,  Sangatuck  Harbor,  Mich.,  256;  South  Haven  Harbor,  Mich.,  8aint  Joseph 
Harbor,  Mich.,  257 :  Saint  Joseph  River,  Mich,  from  its  mouth  to  Berrien  Springs, 
Hiohigan  City  Harlx>r,  Ind.,  238. 

In  charge  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers— 

St.  Mary's  Falls  Canal  and  River,  Mich.,  259 ;  operating  and  care  of  St.  Mary's 
Falls  Canal,  Mich.,  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  260 ;  Hay  Lake 
Channel,  St.  Mary's  River,  Mich.,  harbor  at  Sheboygan,  Mich.,  261;  harbor  at 
Thnnder  Bay,  Mich.,  262;  harbor  at  An  Sable,  Mich.,  Saginaw  River,  Mich.,  263; 
harbor  of  refuge  at  Sand  Beach  Lake  Huron,  Mich.,  mouth  of  Black  River,  Mich., 
264;  Clinton  River,  Mich..  St.  Clair  Flats  Canal,  Mich.,  265 ;  operating  and  career 
St.  Clair  Flats  Canal,  Mich.,  206;  Grosse  Point  Channel,  Mich.,  Detroit  River, 
Miob.,267 :  Rouse  River,  Mich,  at  its  Junction  with  Detroit  River  and  up  the  river 
M  &r  as  tne  bridge  of  St.  Lonis  and  Wabash  Railroad,  268. 
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In  charge  of  Maj.  L.  Ooopbr  Overman,  Corps  of  Engineers^ 

Monroe  Harbor,  Mich.,  268 ;  Toledo  Harbor,  Ohio,  269 :  Port  Clinton  Harbor,  Ohio^ 
270;  Sandusky  City  Harbor,  Ohio,  Sandasky  Biver,  Ohio,  271 ;  Huron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  272;  Black  River  Harbor,  Ohio,  Rooky  River,  Ohio,  273; 
Cleveland  Harbor,  Ohio,  274 ;  Fairport  Harbor,  Ohio,  275 ;  Ashtabula  Harbor,  Ohio, 
Conneaut  Harbor,  Ohio,  276. 

In  charge  of  Capt.  F.  A.  Mahan,  Corps  of  Engineers— 

Erie  Harbor,  Penn.,  277 ;  preservation  and  protection  of  the  Peninsula  of  Presque 
Isle  (Erie  Harbor)  Penn.,  Dunkirk  Harbor,  N.  Y.,  278 ;  Buffalo  Harbor,  N.  Y.,  Tou»- 
wamla  Harbor  and  Niagara  River,  N.  Y.,  279;  Wilson  Harbor,  N.  Y.,  Olcott  Har- 
bor, N.  Y.,  2d0 ;  Oak  Orchard  Harbor,  N.  Y.,  281 ;  examination  and  survey,  282. 

In  charge  of  Capt.  Carl  F.  Palfret,  Corps  of  Engineers— 

Charlotte  Harbor,  N.  Y.,  Great  Sodus  Harbor,  N.  Y.,  282;  Little  Sodus  Harbor,  N.Y., 
283;  Oswego  Harbor,  N.  Y.,  284  ;  Sackett's  Harbor,  N.  Y.,  285. 

In  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers^ 

Offdensburgh  Harbor,  N.  Y.,  285;  Gtasb  River  (at  Massena),  N.  Y.,  breakwater  at 
Rouse's  Point.  Lake  Champlain,  N.  Y.,  286 ;  S wanton  Harbor,  Vt.,  channel  between 
the  islands  or  North  Hero  and  South  Hero  (Lake  Champlain)  Vt.,  breakwater  at 
Gordon's  Landing  (Lake  Champlain)  Vt.,  287  ;  Plattsburgh  Harbor,  N.  Y.,  Burling- 
ton Harbor,  Vt.,  288 ;  Otter  Creek,  Vt.,  Ticonderoga  River,  N.  Y.,  narrows  at  Lake 
Champlain,  N.  Y.  and  Vt.,  289. 

PACIFIC  COAST. 

In  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Kapa  River,  Cal.,  Oakland  Harbor,  Cal.,  290;  Redwood  Harbor,  Cai.,  Horvey  of 
San  Francisco  Harbor,  San  Pablo  and  Sulsun  bays.  Straits  of  Carquinez,  and 
mouths  of  Sacramento  and  8an  Joaquin  rivers,  CaL,  291. 

In  charge  of  Maj.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Harbor  at  San  Lins  Obispo,  Cal.,  Wilmington  Harbor,  Cal.,  292 ;  San  Diego  Harbor, 
Cal.,  surveys  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Lius  Obispo  Har- 
bor, Cal.,  293;  examination  and  surveys,  SS93. 

In  charge  of  Maj.  William  H.  Heuer,  Corps  of  Engineers— 

San  Joaquin  River,  Stockton  and  Movmon  Sloughs,  Cal.,  293 ;  Mokelumue  River, 
Cal.,  294;  Sacramento  and  Feather  rivers,  Cal.,  Petaluma  Creek,  Cal.,  295;  Hum- 
boldt Harbor  and  Bay,  CaL,  296. 

In  charge  of  Capt.  Willard  Young,  Corps  of  Engineers— 

Coquille  River,  Oregon,  296 ;  entrance  to  Coos  Bay,  Oregon,  297 ;  Umpqna  River, 
Oregon,  298 ;  entrance  to  Yaquina  Bay,  Oregon,  299 ;  Tillamook  Bay  and  Bar,  Ore- 
gon, 300 ;  examination  and  survey,  300. 

In  charge  of  Maj.  Thomas  H.  Handburt,  Corps  of  Engineers— 

Mouth  of  the  Columbia  River,  Oregon  and  Wash.,  construction  of  canal  at  the  Cas- 
cades (Columbia  River)  Oregon,  301;  Chehalis  River,  Wash.,  302;  Skagit  Steila- 
auamiHh  Nootsack  Snohomish  and  Snoqnalmie  rivers,  Wash.,  gauging  waters  of 
le  Columbia  River,  Oregon,  303 ;  examinations  and  surveys,  304. 

In  charge  of  Major  W.  A.  Jones,  Corps  of  Engineers— 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon  304 ;  Upper  Willa- 
mette River,  Oregon,  Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  305; 
Lower  Clearwater  River,  Idaho,  Cowlitz  River,  Wash.,  306. 

• 

EXAMINATIONS,*  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS. 

Estimate  of  funds  required 306 
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MISSIS8IPPI  RIVEB  COMMISSION 306 

MISSOURI  RIVER  COMMISSION 307 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES  ....  307 

Seport  of  the  Board  of  Eoeineere  relative  to  the  construotion  of  certain  brides  across 
toe  Missouri,  Mississippi,  and  Dlinois  rivers,  307;  bridge  across  Staten  Island  Sound, 
known  as  Arthur  Kill ;  report  of  Board  of  Engineers  on  Senate  Bill  No.  1850,  Fiftieth 
Congress,  first  session,  to  authorize  the  constmotion  of  a  bridge  across  the  waters  of 
Arthar  Kill  at  or  near  the  town  of  Westfield,  Staten  Island ;  highway  bridge  across 
that  part  of  the  waters  of  Lake  Champlain  I^ing  between  the  towns  of  North  Hero 
and  Albnrgh,Vt. ;  bridge  of  the  Kansas  City,  Topeka  and  Western  Railroad  Company 
across  Missouri  River  at  Sibley,  Mo.;  bridge  of  the  Chicago,  Saint  Louis  and  New 
Orleans  Railroad  Company  across  the  Ohio  River  at  East  Cairo,  Ky. ;  free  wagon 
bridge  across  the  Cumberland  River  near  the  city  of  Nashville,  Tenn. ;  bridge  of 
the  Ohio  River  Railroad  Company  across  Great  Kanawha  River  near  Point  Pleasau  t, 
W.  Va.  I  bridge  across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Isle 
Park  with  the  mainland ;  international  bridge  of  the  Sault  Sainte  Marie  Bridge 
Company  across  Sainte  Marie  River ;  bridge  of  the  Nebraska  Railway  Company 
across  Missouri  River  at  Nebraska  City^,  308 ;  combined  railway  and  wagon  bridge 
of  the  Omaha  and  Council  Bluffs  Railway  and  Bridge  Company  across  Missouri 
River  between  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa;  bridge  of  the  New  York 
and  Long  Island  Bridge  Company  across  the  East  River  between  the  city  of  New 
York  and  Long  Island ;  bridge  of  the  Ohio  Valley  Railway  Company  across  the 
Trade  water  River,  K^. ;  bridge  of  the  Sioux  City  Bridge  Company  across  the  Mis- 
souri River  at  Sioux  City^  Iowa ;  highway  bridge  of  the  Central  Railway  and  Bridge 
Company  of  Newport,  Ky.,  across  the  Ohio  River,  between  Cincinnati,  Ohio,  and 
Newport,  Ky. ;  bridges  of  the  Georgia  Pacific  Railroad  Company  across  the  Sun- 
flower and  Yazoo  rivers  j  high  bridge  across  the  Mississippi  River  at  Dubuque, 
Iowa;  bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio  River, 
near  the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pa.  M>ridge  of  the  Georgia 
Pacific  Railway  Company  across  the  Tombigbee  River  at  Waverly,  Miss. ;  bridge 
of  the  Memphis  and  Charleston  Railroad  Company  across  the  Tennessee  River  at 
Chattanooga,  Tenn. ;  bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge 
Company  across  the  Mississippi  River  at  Memphis,  Tenn.,  309. 

INTERFERENCES  WITH   NAVIGATION   BY   BRIDGES,    CAUSEWAYS.    AND 
OTHER  STRUCTURES 309 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS 310 

MISCELLANEOUS. 

JS  CHARGE  OF  MaJ.   G.  J.   LTDECKBB,  COBPS  OF  ENGINEERS— 

Washington  Aqueduct,  increasing  the  water  supply^  of  the  city  of  Washington,  D. 
C,  310;  erection  of  fish-ways  at  the  Great  Falls  of  the  Potomac,  312, 

In  charge  of  Col.  John  M.  Wilson,  U.  S.  A.~ 

Improvement  and  care  of  public  buildings  and  grounds  in  the  District  of  Columbia, 
312;  underground  telegraph  and  telephone  lines,  Washington  Monument,  313. 

CONSTRUCTION  AND   IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK 314 

NORTHERN  AND  NORTHWESTERN  LAKES. 

Annual  water  levels ;  printing  and  distribution  of  charts 316 

MILITARY  AND  GEOGRAPHICAL  MAPS 316 

RECONNAISSANCES  AND  EXPLORATIONS. 

Officers  on  dnt^  in  military  divisions  and  departments,  316,  317 ;  operatious  in  Divis- 
ion of  the  Missouri,  Department  of  the  Columbia,  Division  of  the  Pacific,  and  De- 
partment of  Platte,  317 ;  estimate  of  funds  required,  318. 
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OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 
Officers  in  charge  of  divisions :iii< 

STATEMENT  SHOWmG  BANK  AND  DUTIES  OP  OFFICERS 320 

APPENDIX  No.  1. 

REPORT  OP  MAJ.  WILLIAM  R.  KENO,  CORPS  OP  ENGINEERS. 

Post  of  Willets  Point,  N.  T.,  345;  Engineer  .School  of  Application,  347;  Battalion 
of  Engineers,  349;  Recrniting.  350;  Experiments,  351;  Engineer  Depot,  Pablic 
Boildings  and  Constructions,  Depot  property,  355;  Work  of  the  depot,  statement 
of  fands,  356 ;  Appendixes,  357. 

RIVERS  AND  HARBORS,  ETC. 

APPENDIX  A. 

REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OP  ENGINEERS. 

iMPROYEifENTS.— Lnbec  Channel,  Me.,  374  ;  Moose-a-bec  Bar,  Me.,  376;  Narra^agns 
River,  Me.,  378:  Bangor  Harbor  and  Penobscot  River,  Me.,  379  j  Belfast  Harbor, 
Me.,  381 ;  Rockland  Harbor,  Me.,  384 ;  Portland  Harbor,  Me.,  385 ;  channel  in  Back 
Cove,  Portland,  Me.,  387 ;  breakwater  at  month  of  flaco  River,  Me.,  389 ;  Saco  River, 
Me.,  390:  Kennebnnk  River,  Me.,  392;  York  Harbor,  Me.,  393;  Portamonth  Har- 
bor, N.  H.,  394  ;  Cocheco  River,  N.  H.,  396 ;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
397. 

Examinations  and  suRVifiYS. — Bayodnce[Bagadnce]  River,  Me.,  between  the  towns 
of  Penobscot  and  Brooksville,  398;  Camden  Harbor,  Me.,  403;  Rockport  Harbor, 
Me.,  407 ;  Kennebec  River,  Me.,  at  Bath,  and  from  Angasta  to  lower  end  of  Perkin's 
Island,  412 ;  Penobscot  River,  Me.,  from  Bangor  to  Bncksport  Narrows,  425. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements.— Newbnryport  Harbor,  Mass.,  433 ;  Merrimac  River,  Mass.,  436 ;  Ips- 
wich River,  Mass.,  438 ;  narbor  of  refngc,  Handy  Bay,  Cape  Ann,  Mass.,  433;  Glon- 
cestor  Harbor,  Mass.,  442;  Lynn  Harbor,  Mass.,  445;  Boston  Harbor,  Mass.,  447; 
Maiden  River,  Mass.,  45'> ;  Hingham  Harbor,  Mass.,  4.56 ;  Scituate  Harbor,  Mass., 
458;  Plymouth  Harbor,  Mass.,  459 ;  Provincetown  Harbor,  Mass.,  462. 

Examinations  and  subveys.— Manchester  Harbor,  Mass.,  463;  Winthrop  Harbor, 
Mass.,  468 ;  Daxbnry  Harbor,  Mass.,  472 ;  Wellfleet  Harbor,  Mass.,  476. 

APPENDIX  O. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

IMFROYEMENTS. — ^Harbor  of  refnge  at  Hyannis,  Mass.,  484;  harbor  of  refiige  at 
Nantncket,  Mass.,  486;  Wood's  lioll  Harbor,  Mass.,  488;  Wareham  Harbor,  Mass., 
489;  Westport  Harbor,  Mass.,  491;  Tannton  River,  Mass.,  492 ;  Warren  River,  R.  I., 
494;  Pawtncket  River,  R.  I.,  496:  Providence  River  and  Narragansett  Bay,  R.  L, 
498;  removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  wO;  Newport  Har- 
bor, R.  I.,  502 ;  harbor  of  refnge  at  Block  Island,  R.  I.,  504 ;  Little  Narragansett 
Bav,  R.  I.  and  Conn.,  508 ;  Pawcatnck  River,  R.  I.  and  Conn.,  509 ;  harbor  of 
retnge  at  Stonington,  Conn.,  511. 

Examinations  and  survbts.— New  Bedford  Harbor,  Mass.,  513;  Tannton  River, 
Mass.,  515. 
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APPENDIX  D. 
REPORT  OF  LIEUT.  COL.  D.  C.  HOUSTON,  CORPS  OP  ENGINEJfiRS. 

iMPBOVsafENTS. — ^Thames  River, Conn.,  521 ;  New  London  Harbor,  Conn.,  525 :  Con- 
necticat  River,  Masa.  and  Conn.,  5:^;  Clinton  Harbor,  Conn.,  538;  New  Haven 
Harbor,  Conn.,  540 :  breakwaterat  New  Haven,  Conn.,  544 ;  Milford  Harbor,  Conn., 
548;  Honsatonic  River,  Conn.,  551;  Bridgeport  Harbor,  Conn.,  555;  Black  Rock 
Harbor,  Conn.,  558;  Soatbport  Harbor,  Conn.,  561 ;  Norwalk  Harbor,  Conn.,  562; 
Stamford  Harbor,  Conn.,  564 ;  Port  CheaJter  Harbor,  N.  Y..  567 ;  Mamaroneck  Har- 
bor, N.  Y.,  569;  Echo  Harbor,  New  Rochelle,  N.  Y.,  570;  New  Rochelle  Harbor, 
N.  Y.,  572;  East  Cheater  Creek,  N.  Y.,  574;  Greenporfc  Harbor,  N.  Y.,  577;  Port 
Jefferson  Harbor,  N.  Y.,  578;  FloahlDg  Bay,  N.  Y.,  581 ;  removing  sunken  vessels 
or  craft  obstructing  or  endangering  navigation,  583. 

APPENDIX  E. 
REPORT  OF  LIEUT.  COL.  WALTER  McFARLAND.   CORPS   OF  ENGINEER. 

IHPKOVEKIENTS.— Hudson  Rivcr,  N.  Y.,  588 ;  Harbor  of  Saugerties,  N.  Y.,  594 ;  Har- 
bor at  Rondout,  N.  Y.^96;  Harlem  River,  N.  Y.,  598  ;  removing  obstructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  603  ;  Newtown  Creek,  N.  Y.,  606 ;  Butter- 
milk Channel,  N.  Y.,  610;  Gowanus  Bay,  N.  Y.,  613;  New  York  Harbor,  617; 
Sheepahead  Bay,  N.  Y.,  624 ;  Harbor  at  Canarsie  Bay,  N.  Y.,  627 ;  Snmpawanus  In- 
Jet,  N.  Y.,  629;  channel  between  Staten  Island  and  New  Jersey,  631 ;  Karitan  Bay, 
N.  J.,  633 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion, 637. 

Examinations  and  subvet.— Spring  Creek,  N.  Y.,  638;  Hudson  River,  N.Y.,  be- 
tween New  Baltimore  and  Cozsackie,  640. 

APPENDIX  F.  * 

REPORT  OP  CAPT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

IMPROVIEMSNTB.— Passaic  River,  N.  J.,  645;  Elizabeth  River,  N.  J.,  648:  Rah  way 
River,  N.  J.,  649;  Woodbridge  Creek,  N.  J.,  650 ;  Raritan  River,  N.  J.,  ti52;  South 
River,  N.  J.,  657;  Cheeeequakes  Creek,  N.  J.,  661;  Keyport  Harbor,  N.  J.,  662; 
Mattawan  Creek,  N.  J.,  663;  Shrewsbury  River,  N.  J.,  665;  Manasquan  River,  N. 
J.,  667. 

APPENDIX  G. 
REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS 'OF  ENGINEERS- 

IicPROVEMKNT.— Delaware  River,  Pa.  and  N.  J.,  669 ;  Frankford  Creek,  Pa.,  698; 
Schuylkill  River,  Pa.,  699;  ice-harbor  at  Marcus  Hook.  Pa.,  701:  ice-harbor 
at  the  head  of  Delaware  Bay,  Del.,  704;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  DeL,  705 ;  harbor  at  Delaware  Breakwater,  Del^  707 ;  Rancocas 
River,  N.  J.,  708;  Woodbury  Creek,  N,  J.,  710:  Mantua  Creek,  N.  J.,  711 ;  Raccoon 
River,  N.  J.,  712;  Salem  River,  N.  J.,  712;  Cohansey  Creek,  N.  J.,  714;  removal  of 
wreck  from  Delaware  Bay  and  River,  716 ;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  716 ;  survey  of  harbor  at  Atlantic  City,  N.  J., 
717 :  Umted  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 
Philadelphia,  Pa.,  718. 

Examinations  and  SUBVET.^-Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
of  Atlantic  City,  N.  J.,724. 

APPEliTOIX  H. 

REPORT  OP  MR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

Imfbovxmsnts.— Maurice  River,  N.  J.,  738;  Wilmington  Harbor,  Del.,739;  ice-har- 
bor at  New  Castle, Del., 740;  Duck  Creek, Del., 741;  Saint  Jones  River,  Del., 742; 
Mispillion  Creek,  Del., 743 ;  Broadkiln  River,  Del.,  744  ;  Indian  River.  Del., 744 ;  in- 
land  water-way  from  Chi Qcoteague  Bay,Va.,to  Delaware  Bay,  at  or  near  Lewes, 
DeL, 745 ;  Susquehanna  River  above  aud  below  Havre  de  Grace,  Md.,  746 ;  Chester 
River  at  Kent  Island  Narrows,  Md.,  747 ;  Corsica  Creek,  Md.,  747  ;  Choptank  River, 
Md.,  748 ;  Nanticoke  River,  Del.,  749 ;  Broad  Creek,  Del.,  from  its  mouth  to  Laurel, 
750 ;  Wicomico  River,  Md.,  751 ;  Upper  Thoroughfare  between  Deil's  Island  and  the 
mainland,  751 ;  Pocomoke  River,  Md.,  752 ;  removing  sunken  vessels  or  craft  ob- 
stracting  or  endangering  navigation,  753. 
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PART    II. 
APPENDIX  I. 

REPOET  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — ^Patapsco  River  and  channel  to  Baltimore,  Md.,  756;  Annapolis 
Harbor,  Md.,  761 ;  Jamet  River.  Ya.,  761 ;  harbor  of  Norfolk,  and  its  approachee, 
Ya.,  766 ;  approaon  to  Norfolk  Harbor  and  the  Unit-ed  States  (Norfolk)  navy-yard, 
between  Lambert's  Point  and  Fort  Norfolk,  Ya.,  767 ;  Archer's  Hope  River,  Ya., 
768;  Appomattox  River,  Ya.,  768:  North  Landing  River,  Ya.  and  N.  C,  770:  Cur- 
ritnck  Sound,  Coai^ok  Bay,  and  North  River  Bar,  N.  C,  770 ;  Blackwater  River, 
Va.,  772;  Nottaway  River,  Ya.,  773;  Meherrin  River,  N.  C,  773 ;  Edenton  Bay^  N. 
C,  773 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation, 
774. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Impbovemsmts.— Potomac  River  at  Washington,  D.  C.,777;  reconstruction  of  the 
Aqueduct  Bridge,  Georgetown,  D.  C.«  789 ;  bridge  across  the  Eastern  Branch  of 
the  Potomao  Kiver,  D.  C,  795;  Shenandoah  River,  W.  Ya.,  804;  wharf  at 't'ort 
Monroe,  Va.,  804. 

SUBYEY.— James  Creek  Canal,  emptying  into  Anacostia  River,  D.  C,  807. 

APPENDIX-K. 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Impbovementb. — Channel  at  Mount  Yemon,  Ya.,  813;  Neabsco  Creek,  Ya.,  814; 
Breton  Bay,  Leonardtown,  Md.,  815 ;  Nomini  Creek,  Ya.,  816;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md_^  818;  Rappahannock  River,  Ya.,  819;  Totusky  River^ 
Ya.,  824 ;  Urbana  Croek,  Ya.,  825;  Mattaponi  River,  Ya.,  826  ;  Pamunky  River, 
Ya.,  828;  York  River,  Ya.,  830 ;  Chicahominy  River,  Ya.,  832 ;  Staunton  River, 
Ya.,  834 :  Dan  River,  between  Madison,  N.  C,  and  Danville,  Ya.,  838;  Roanoke 
River,  N.  C,  840;  French  Broad  River,  N.  C,  843;  removing  sunken  vessels  or 
craft  obstructing  or  endangering  navigation,  845.  v 

Examination  and  BURVEY.—Patuxent  River,  Md.,  from  Benedict  to  HilPs  Land- 
ing, 846. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Pamlico  and  Tar  rivers,  N.  C,  854 ;  Contentnia  Creek,  N.  C,  858; 
Trent  River,  N.  C,  862;  Neuse  River  N.  C,  866 :  Inland  water-way  between  New 
Berne  and  Beaufort,  N.  C.,  871 ;  Harbor  at  Beaniort,  N.  C,  875 ;  Inland  water-way 
between  Beaufort  Harbor  and  New  River,  N.  C^  through  Bogne  Sound,  882 ;  New 
River  N.  C,  885 ;  Black  River,  N.  C,  889 ;  Cape  Feai  River,  N.  C,  893 ;  Waccemaw 
River,  S.  C,  912;  Yadkin  River,  N.  C,  917;  Great  Pee  Dee  River,  S.  C,  920;  Harbor 
at  Georgetown,  S.  C,  925:  Winyaw  Bay,  S.  C,  929;  Santee  River,  S.  C,  933; 
Wateree  River,  S.  C,  939;  Cfongaree  River,  S.  C,  943. 

Examinations  and  Surveys.— -Yadkin  River,  N.  C,  from  the  South  Carolina  line  to 
the  Narrows,  N.  C,  948;  Catawba  River,  N.  C,  958. 

APPENDIX  M. 
REPORT  OF  FIRST.  LIEUT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Charleston  Harbor,  S.  C,  970 ;  Wappoo  Cut,  S.  C,  980 ;  Ashley 
River,  S.C.,983;  Ed isto  River,  8.  C,  985;  Salkiehatchie  River^  8.C.,  987;  lemov- 
ing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  990. 

Examinations  and  surveys.— North  fork  of  the  Edisto  River,  8.  C,  in  the  counties 
of  Orangebur^h  and  Lexington,  991 ;  Mosquito  Creek,  between  the  South  Edisto 
and  Ashepoo  nvers,  with  a  view  to  connect  the  South  Edisto  with  the  Ashepoo  at 
or  near  Feuwick's  Island,  6.  C,  997. 
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APPENDIX  N. 

BEPOBT  OF  FIBST  LIBUT.  O.  M.  CABTEB,  CORPS  OF  ENOINEEBS. 

iMFBOVEMSSTS. — SaTOimfth  Harbor  and  Biyer,  Ga.,  1005 ;  Sayannah  Biyer,  between 
Sayannah  and  Ang^ta,  Ga.,  1026;  Sayannah  Biyer,  aboye  Anffnsta,  Ga.,  1090; 
Bomley  Marsh,  Ga.,  1033;  Altamaha  Biyer,  Ga.,  1035;  Doboy  Bar,  Ga.,  1041 ;  Bruns- 
wick Harbor,  Ga.,  1044 ;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 

Examinations  and  subvets. — Sayannah  Biyer  from  Cross  Tides  aboye  Sayannah  to 
the  bar,  with  a  yiew  to  obtaining  *Z&  feet  of  water  in  the  channel,  1056 ;  Jekyl 
Creek,  Ga.,  1073. 

APPEITOES:  O. 

BEPOBT  OF  CAPT.  WILLIAM  M.  BLACK,  COBPS  OF  ENGINEEBa 

IBCPSOVSMSNTS.— St.  John's  Biyer,  Fla.,  1079 ;  Yolnsia  Bar,  Fla.,  1088 ;  Upper  St. 
John's  Biyer,  Fla.,  1090;  Northwest  entianceKey  West  Harbor,  Fla.,  1092:  Ca- 
loosahatchie  Biyer,  Fla.,  1093;  Pease  Biyer,  Fla.,  1102;  Manatee  Biyer,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112;  Withlaooochee  Biyer,  Fla.,  1114;  harbor  at  Cedar  Keys, 
Fla.,  1116;  Suwanee  Biyer,  Fla.,  1118;  remoying  sunken  yessels  or  cnuft  obstruct- 
ing or  endangering  nayigation,  1122. 

Examinations  and  suryets.— Saint  Augustine,  Fla.,  for  a  deep-sea  channel  on  the 
outer  bar,  1123 ;  Punta  Bassa  Harbor,  Fla.,  1154. 

APPENDIX  P. 

BEPOBT  OP  CAPT.  B.  L.  HOXIE,  COBPS  OP  ENGINEEBS. 

iMPROVSiiinENTs.— Apalachicola  Biyer,  Fla.,  1159 :  Apalaohicola  Bay,  Fla.,  1160:  La 
Grange  Bayou,  Fla.,  1162;  Pensacola  Harbor,  Fla.,  1163;  Choctawhatchee  Biyer, 
Fla.  and  Ala.,  1166;  Escambia  and  Conecuh  rlyers,  Fla.  and  Ala.,  1169;  Oconee 
Biyer,  Ga.,  1170 ;  Oomulgee  Biyer,  Ga.,  1173;  Oostenaula  and  Coosawattee  riyers, 
Ga.,  1175;  Flint  Biyer,  Ga.,  1175 ;  Coosa  Biyer,  Ga.  and  Ala.,  1178;  Chattahoochee 
Biyer,  Ga.  and  Ala.,  1181 ;  Tallapoosa  Biyer,  Ala.,  1184 ;  Cahawba  Biver,  Ala., 
1185;  Alabama  Biyer^  Ala.,  1187;  remoying  sunken  yessels  or  craft  obstructing  or 
endangering  nayigation,  1189 ;  resuryey  oT  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPENDIX  Q. 
BEPOBT  OF  MAJ.  A.  K.  DAMBELL,  COBPS  OF  ENGINEEBS. 

Improvbhknts.— Mobile  Harbor,  Ala.,  1193 ;  Black  Warrior  Bfver,  from  Tuscaloosa 
to  Daniel's  Creek,  Ala.,  1198 ;  Warrior  Biyer,  Ala.,  1200 ;  Tombigbee  Biyer,  from 
Fulton  to  Vienna,  1204;  Tombigbee  Biyer,  below  Vienna,  1206;  Noxubee  Biyer, 
Miss.,  1208 ;  Pascagoula  Biyer,  Miss.,  1210;  Harbor  at  Biloxi  Bay,  Miss.,  1214 ;  Pearl 
Biyer,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  Biyer,  Miss.,  from 
Jackson  to  Carthage,  1218;  Pearl  Biyer,  Miss.,  below  Jackson,  1221. 

Examination  and  Sukvust.— Tombigbee  Biyer,  to  ascertain  what  improvement  is 
necessaiy  to  make  said  riyer  continuously  nayigable  from  Vienna,  Ala.,  to  Walker's 
Bridge,  Miss.,  1226;  survey  of  the  Warrior  Biver  below  Tuscaloosa;  the  Tombig- 
bee Biver  from  its  mouth  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bridge,  1227. 

APPENDIX  E. 
BEPOBT  OF  CAPT.  W.  L.  FISK,  COBPS  OF  ENGINEEBS. 
Inspection.— Improvement  at  the  South  Pass  of  the  Mississippi  Biver,  1229. 

APPENDIX  8. 

BEPOBT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEEBS. 

Improvements.— TchefuDcte  BiverandBogne  Falia,  La.,  1243 ;  Tangipahoa  River,  La., 
1245;  Tickfaw  ^iver,  La.,  1246;  Amite  River,  La.,  1247;  Bayou  La  Fourche,  La., 
124H ;  Bayou  Terrebonne,  La.,  1250 ;  Bayou  Black,  La.,  12ol ;  Bayou  Teche,  La.,  1253 ; 
connecting  Bayon  Tecbo  with  Grand  Lake  at  Charonton,  La.,  1253 ;  Bayou Courta- 
hleau.  La.,  12i>4 ;  Calcasieu  River  and  Pass,  La.,  1256 ;  Bayou  Pierre,  Miss.,  1258 ;  Sa- 
bine Biver,  La.  and  Tex.,  1259 ;  Necbes  River,  Tex.,  1260 ;  Sabine  Pass,  Tex.,  1261. 
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APPENDIX  T. 

REPORT  OF  MAJ.  O.  H,  ERNST,  CORPS  OF  ENGINEERS. 

Improyemeivts.— Entrance  to  Galveston  Harbor,  Tex.,  1265 ;  ship^channel  in  Galves- 
ton Bay,  Tex.,  1279 ;  Trinity  River,  Tex.,  1285 ;  Buffalo  Bayoa,  Tex.,  1286 ;  moaih  of 
Brazos  River,  Tex.,  1291 ;  Pass  Oavallo  Inlet  to  Matagorda  Bay,  Tex.,  1301 ;  Aransas 
Pass  and  Bay,  np  to  Rockport  and  Corpus  Christi,  Tex.,  1307 ;  harbor  at  Brazos 
Santiago,  Tex.,  1320. 

APPENDIX  U. 

REPORT  OF  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OF  ENGINEERS. 

iMPROVEBfENTS. — Red  River,  La.  and  Ark.,  1331 ;  Cypress  Bayou,  Tex.  and  La.,  1343; 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1346;  Bayon  D^Arbonne,  La.,  1349: 
Bayou  Bartholomew,  La.  and  Ark.,  1351 ;  Bayou  BoBuf,  La.,  1353 ;  Tensas  River  ana 
Bayon  Macon,  La.,  1354;  Biff  Black  River,  Miss.,  1356;  Yazoo  River,  Miss.,  1359; 
Tchnla  Lake,  Miss.,  1361 ;  Yaflabusha  River,  Miss.,  1362 ;  Tallahatchee  River,  Miss., 
1363;  Steele's  Bayon,  Miss.,  1364 ;  Big  Sunflower  River,  Miss.,  1365;  Big  Hatchee 
River,  Tenn.,  1367;  Forked  Deer  River,  Tenn.,  1369;  water-gauges  on  the  Missis- 
sippi River  and  its  principal  tributaries,  1370. 

APPENDIX  V. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

iMPROYEHENTS.^Red  ftiver  above  Fulton,  Ark.,  1375 ;  Little  Red  River,  Ark.,  1377 ; 
removing  obstractions  in  Arkansas  River,  Ark.,  1378 ;  Arkansas  River,  Ark.,  1380; 
Petit  Jean  River,  Ark.,  1400 ;  Fourche  River,  Ark.,  1402;  White  River,  Ark.,  1403; 
Black  River,  Ark.  and  Mo.,  1413;  St.  Francis  River,  Ark.,  1414. 


PART   III. 

APPENDIX  W. 
REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvemeivts. — Removing  snags  and  wrecks  fix>m  the  Mississippi  and  Missouri  rivers, 
1419 ;  Mississippi  River  between  the  Ohio  and  Illinois  rivers,  1422 ;  Gasconade  River, 
Mo.,  1448;  Osage  River,  Mo.  and  Kan.,  14l>0. 

Examinations  and  survey. — Mississippi  River,  at  Rush  Island  Bend  and  Ivy  Land- 
ing, 111.,  1452 ;  Easkaskia  River,  from  liew  Athens  to  its  mouth,  1453. 

APPENDIX  X. 

REPORT  OF  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

iMPROVEMENT.^Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of 
the  Illinois  River,  1461. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements.— Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats, 
1471 ;  Misisssippi  River  from  Des  Moines  Rapids  to  moutb  of  the  lilinois  River, 
14?9 ;  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids,  1480  :  Des  Moines 
Rapids,  Mississippi  River,  1518 ;  operating  and  care  of  Des  Moines  Rapids  Canal, 
1521 ;  Dry-dook  at  Des  Moines  Rapids  Canal,  1527 ;  ice-harbor  at^ Dubuque,  Iowa., 
1529;  harbors  of  refuge  on  Lake  Pepin,  at  Lake  City,  Minn.,  1529;  harbors  of 
refuge  on  Lake  Pepin,  at  Stockholm,  Wis.,  1532. 


Digitized  by  LjOOQ IC 


CONTENTS.  Xin 

APPENDIX  Z. 

BEPOBT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improtkments. — ^Preseiration  of  the  Falls  of  St.  Anthony,  Minn.,  1536;  Constrnction 
of  lock  and  dam  on  the  Miasissippi  River  at  Meeker's  Island,  Minn.,  1536 ;  Missis- 
sippi River  aboye  the  Falls  of  St.  Anthony.  Minn.,  1537 ;  reservoirs  at  headwaters 
of  the  Mississippi  River,  1539 ;  Chippewa  River,  inolnding  Yellow  Banks,  Wis.,  1542; 
St.  Croix  River,  Wis.  and  Minn.,  1547;  Minnesota  River,  Biinn.,  1551 ;  Red  River  of  tbe 
North,  Minn,  and  Dak.,  1552:  constrnction  of  look  and  dam  at  Goose  Rapids,  Red 
River  of  the  North,  Minn,  and  Dak.,  1555 ;  survey  for  reservoirs  at  tbe  soarces  of 
tbe  Mississippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1555;  Missoari  River  from 
Sionx  City,  Iowa,  to  Fort  Benton,  Mont.,  1556 ;  Tellowstone  River,  Mont,  and  Dak., 
1559. 

Examinations  and  subyets.— Mississippi  River  between  Saint  Panl  and  St.  An- 
thony's Falls,  Minn.,  1560 ;  Minnesota  River,  with  a  view  to  its  improvement  by 
looks  and  daiois,  1571 ;  Red  River  of* the  North,  Minn.,  from  Moorhead  to  Fergns 
Falls.  1584.^^  '     .  '  '  * 

APPENDIX  A  A. 
REPORT  OF  LIEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

IirPBOV]EBCENTS.^Tennefl8ee  River.  1591;  French  Broad  River,  Tenn.,  1602;  Little 
Tennessee  River,  Tenn.,  1604;  Hiawassee  River,  Tenn.,  1605;  Clinch  River,  Tenn., 
1606;  Dnck  River,  Tenn.,  1610;  Cumberland  River,  Tenn.  and  Ky.,  1611;  South 
Fork  of  Cnmberland  River,  Ey.,  1633 ;  Caney  Fork  River,  Tenn.,  1634. 

EzAMiNATiOK  AND  SUBVET.^Obeil's  [Obey's]  River  from  the  point  where  improve- 
ments have  heretofore  been  made  to  the  month  of  the  West  Fork,  Tenn.,  1636 ; 
Bear  Creek,  Miss,  and  Ala.  [Big  Bear  Creek,  Miss,  and  Ala.],  1639. 

APPENDIX  B  B. 
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month  to  Coolville,  1719. 
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of  Great  Kanawha  River,  W.  Va.,  1759 ;  Elk  River,  W.  Va.,  1760 ;  New  River,  Va, 
and  W.  Va.,  1760. 

Examinations.— Oanley  River  and  Meadow  River,  W.  Va.,  1761. 


Digitized  by  LjOOQ IC 


XIV  CONTENTS. 

APPENDIX  E  E. 
EEPOET  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OP  ENGINEEES. 

Improvements. — Kentaoky  River,  Ky.,  1770 ;  operating  and  keeping  in  repair  looks 
and  dams  on  the  Kentaoky  River,  Ky.,  1775;  Big  Sandy  River,  W.  Va.  and  Ky., 
1786;  Guyandotte  River,  W.  Va.,  1791;  Little  Kanawha  River,  W.  Va.,  1792; 
Buckhannon  River,  W.  Va.,  1794. 

Examinations  and  surveys.— Lonisa  [Levisa]  Fork  of  Sandy  River,  Va.,  1795 ; 
Salt  River,  Ky.,  1798. 

APPENDIX  F  P. 
REPORT  OP  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Dalnth,  Minn.,  1803;  harbor  at  Superior  Bay  and  St. 
Lonis  Bay,  Wis.,  1809;  harbor  at  Agate  Bay,  Minn.,  1812 ;  harbor  at  Grand  Marais, 
Minn.,  1814. 

APPENDIX  G  G. 
REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements.— Ashland  Harbor.  Wis.,  1817;  Ontanagon  Harbor,  Mich.,  1819; 
Eagle  Harbor,  Mich.,  1821 ;  establishment  and  maintenance  of  harbor-lines  in  Port- 
age Lake,  Mich.,  1822;  Marquette  Harbor,  Mich.,  1831;  harbor  of  refnge,  Grand 
Marais,  Mich.,  1832;  ManiBti<}ne  Harbor,  Mich.,  1835;  Cedar  River  Harbor,  Mich., 
1835 ;  Menomonee  Harbor,  Mich,  and  Wis.,  1837 ;  Oconto  Harbor,  Wis.,  1839 ;  Pen- 
saukee  Harbor,  Wis.,  1841 ;  Gceen  Bay  Harbor,  Wis.,  1842;  harbor  of  refnge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.2l844 ;  AhnapOis  Harbor,  Wis.,  1846 ;  Kewannee 
Harbor,  Wis.,  1848;  Two  Rivers  Harbor,  Wis.,  1850;  Manitowoc  Harbor,  Wis., 
1851;  Sheboygan  Harbor,  Wis.,  1853;  Port  Washington  Harbor,  Wis.,  1856. 

APPENDIX  HH. 
REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  1859 ;  Milwaukee  Har- 
bor, Wis.,  1862;  Racine  Harbor,  Wis.,  1865 ;  Kenosha  Harbor,  Wis.,  18^;  Wauke- 
gan  Harbor,  111.,  1867;  Fox  and  Wisconsin  rivers,  Wis.,  1869;  operating:  and  care  of 
locks  and  dams  on  the  Fox  and  Wisconsin  rivers,  Wis.,  1878 :  Chicago  Harbor,  111., 
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APPENDIX  U  U. 


BEP0ET8  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 


U  U  I. 
REPORT  OF  OPERATIONS  FROM  JULY  1  TO  NOVEMBER  1,  1887. 

The  Mississippi  Eiveb  Commission^ 

.    Presibbnt's  Offioe, 
New  YorlCj  December  16, 1887. 
Sir  :  To  bring  up  the  record  of  the  Mississippi  Eiver  Commission  to 
November  1, 1887, 1  have  the  honor  to  submit  the  following  report  of 
operations  since  the  close  of  the  last  fiscal  year : 

SURVEYS. 

For  want  of  means  no  field  work  has  been  attempted.  A  small  num- 
ber of  assistants  have  been  engaged  in  the  work  of  reducing  and  pre- 
paring for  publication  the  material  already  at  hand.  I  can  not  too 
strongly  represent  the  necessity,  which  the  secretary  of  the  Commissk>n 
in  his  annual  report  urges,  of  an  early  and  liberal  provision  for  securing 
in  permanent  form  information  now  only  in  manuscript  or  in  the  orig- 
iuad  note-books,  and  liable  at  any  time  to  entire  and  irrecoverable  loss. 
The  work  now  being  done  will  have  to  be  curtaUed  before  the  close  of 
the  present  fiscal  year. 

CONSTRUCTION. 

At  the  meeting  of  the  Commission  held  June  30  to  July  2, 1887,  pre- 
vious allotments  which  had  not  been  approved  were  canceled,  and  the 
greater  portion  of  the  sum  devoted  to  them  reallotted  to  levee  construc- 
tion, leaving  such  amounts  as  were  thought  necessary  for  the  care  of 
plant,  office  expenses,  surveys,  and  protection  of  existing  works,  as  ap- 
pears in  the  following  statement : 

WITHDRAWN  FROM  ALLOTMENT. 

For  Flam  Point  Reach  : 

Fletcher's  revetment $180,000 

Elmot  and  Island  30  dikes 130,000 

Unaaeij^ned  balance , «.  27,250 

For  Lake  Providence  Reach : 

Pilcher's  revetment  (repairs) 135,000 

Pilcher's  revetment  (extension) 40. 000 

Cottonwood,  Lake  Providence,  and  Baleshed  dikes  .  .4. 67, 140 

For  the  general  service .* w 45,000 

ynallotted  balance 69,000 

Total ,,, , ,., , 693,390 
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REALLOTTED. 

For  care  of  plant,  first  and  second  districts,  from  October  1,  18d6,to  Jane 

30.1888 $45,000 

For  snrveys,  first  and  second  districts 10,  OOO 

For  maintenance  of  existing  works,  first  district 27, 250 

For  levees,  Plnm  Point  Reach,  west  bank 75,000 

For  care  of  plant  and  snrveys,  third  district,  from  October  1,  1886,  to  June 

30,1888 45.000 

For  protection  of  existing  works,  third  district 25,  OOO 

F«r  protection  of  Delta  Point 10,000 

For  levees,  White  River  front 75,000 

For  levees,  Tensas  ft'ont 321,140 

For  Robinsouville  levee,  Yazoo  front 60,000 

Total 693,390 

FIRST   DISTBICT. 

The  contraction  works  in  Plum  Point  Eeach  have  been  almost  con- 
stantly above  water,  and  consequently  exposed  to  no  attacks.  The 
middle  section  of  revetment  at  Fletcher's  is  still  in  place,  although  its 
nearest  sapports  are  about  5,000  feet  distant  on  either  side.  From  tlie 
fact  that  whatever  loss  has  occurred  here  has  been  from  caving  above 
ahd  below,  allowing  this  widely  detached  section  to  be  taken  in  flank, 
Captain  Leach  is  led  to  believe  that  the  protection  of  banks  caving  only 
at  a  moderate  rate  may  be  effected  by  discontinuous  revetment  at  a 
large  saving  in  cost. 

The  exceptional  low  water  of  the  past  season  has  given  an  opportu- 
nity to  judge  of  the  effect  of  the  improvement  at  Plum  Point  Eeach  by 
comparison  with  unimproved  parts.  Before  work  had  been  done  here 
Bullerton  Bar,  at  the  stage  of  water  prevailing  this  season,  would  not 
have  given  more  than  4^  feet  of  water.  During  this  low  water  there 
has  never  been  less  than  9  feet  on  the  reach,  while  in  the  remaining  400 
miles  of  the  first  and  second  districts  there  are  about  twenty  crossings 
ranging  from  8  feet  to  5.}  feet  in  depth. 

J^eeSy  first  district. — Owing  to  favorable  weather,  the  low  price  of 
labor,  and  the  fact  that  tbe  work  required  is  lighter  than  was  expected, 
the  extent  of  line  on  the  west  bank,  which  will  be  closed  by  the  allot- 
ment of  $75,000,  will  considerably  exceed  the  estimate.  About  22  miles 
will  be  constructed.  The  work  is  in  progress  under  two  contracts,  at 
14f  cents  and  15J  cents  per  cubic  yard,  respectively. 

SECOND  DISTRICT. 

l?he  channel  works  have  been  confined  to  the  vicinity  of  Memphis, 
Tenn^and  consist  exclusively  of  shore  protection.  The  work  in  Mem- 
phis Harbor  is  now  complete,  no  part  of  the  revetment  made  under  the 
plans  of  the  Commission  having  suffered  the  slightest  disturbance.  By 
this  work,  and  by  the  citizens'  blulf  protection,  constructed  on  the  plans 
and  under  the  supervision  of  Captain  Leach,  the  whole  city  front  is 
considered  perfectly  secure.  The  revetment  placed  here  by  the  United 
States  is  the  heaviest  and  most  costly  work  of  the  kind  ever  done.  In- 
cluding all  the  mishaps  of  the  experimental  stage,  its  cost  has  been 
abontl30  per  linear  foot  of  bank,  though,  with  methods  of  construc- 
tion now  in  use,  the  cost  of  similar  work  should  not  exceed  $25  per 
foot.  Captain  Leach  says,  *'  ♦  •  •  it  will  certainly  protect  any  allu- 
vial bank  on  the  Mississippi  River,  no  matter  how  difficult.'^  As  will 
be  seen  later,  the  cost  of  revetment  in  ordinary  c(^Q^  will  not  ^XC^ed, 
two-thirds  of  this,  and  may  be  even  much  less. 
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Since  Jaly  1  aa  allotment  of  $60,000  for  extension  of  the  revetment 
in  Hopefleld  Bend,  above  the  city,  has  become  available.  It  was  ex- 
))ected  that  this  sum  woold  be  required  for  prot^ting  3,000  feet  of  bank; 
but  from  a  concurrence  of  favoring  circumstances,  and  more  especially 
as  a  result  of  acquired  experience,  it  is  now  certain  that  from  25  to  30 
per  cent,  more  work  will  h6  effected  than  was  contemplated.  The  work 
has  suffered  no  recent  loss;  but  constant  caving  of  the  unprotected 
bank  takes  place,  and  the  revetment  should  be  extended  about  2,000 
feet  below  the  point  which  will  be  reached  under  the  present  allot- 
ment. 

Levees^  second  district — Tazoo  Front — An  allotment  of  $60,000  was 
made,  conditioned  upon  a  contribution  from  the  levee  district  of  a  sum 
sufficient  to  complete  the  line.  The  conditions  have  been  accepted  by 
the  levee  board ;  but  for  financial  and  other  reasons  they  do  not  think 
it  expedient  to  begin  the  work  before  the  next  low  water. 

Levees — White  Riter  Front. — An  allotment  of  $75,000  was  made  to 
rebuild  the  levee  from  Helena  down,  conditioned  upon  the  contribution 
of  $50,000  by  the  cotton-belt  levee  district  of  Arkansas.  The  condition 
having  been  complied  with,  contracts  for  the  parts  to  be  built  by  the 
United  States  have  been  made  at  an  average  price  of  16^  cents  per 
cubic  yard. 

THIRD  DISTRICT. 

Lake  Providence  RecLch, — Work  has  been  confined  to  care  of  plant 
and  minor  repairs ;  no  change  in  the  condition  of  the  channel  works  is 
reported.  On  account  of  the  unfinished  state  of  the  works  this  reach 
is  not  in  as  satisfactory  condition  as  Plum  Point  Beach.  At  Stack 
Island  Crossing,  where  the  channel  is  inclined  to  divide  more  than  else- 
where, the  least  depth  reported  was  7  feet.  This,  it  is  true,  was  only 
for  a  few  days,  the  depth  at  a  lower  stage  of  water  bein?  not  less  than 
9  feet  At  other  crossings  on  the  reach  the  least  depth  has  been  11  feet 
or  more. 

Vickshurg  Harbor. — It  is  expected  that  with  the  available  allotment 
the  canal  will  be  dredged  to  the  plane  of  13  feet  on  the  gauge,  but  as 
the  river  has,  since  the  approval  of  the  project,  remained  below  that 
stage,  work  has  been  impossible.  A  contract  has,  however,  been  made 
at  18  cents  per  cubic  yard,  and  the  work  will  begin  so  soon  as  the  stage 
of  water  will  permit. 

The  revetment  at  Delta  Point  has  remained  without  change,  but 
some  caving  is  taking  place  above  it,  which,  although  at  present  favora- 
ble to  the  protection  of  the  point  itself,  may  in  the  future  make  it 
necessary  to  extend  the  work  up-stream. 

Oreenville  Harbor. — The  approved  project  for  spending  the  allotment 
of  $37,500,  together  with  $42,500  contributed  by  the  city  ot  Greenville, 
contemplates  ^system  of  ten  sloping  spurs,  similar  to  those  built  at  New 
Orleans  and  Memphis,  along  about  5^000  feet  of  bank.  Two  of  these 
are  completed,  two  more  in  progress,  and  it  is  expected  that  the  whole 
series  will  be  finished  before  high  water. 

Levees — thi7^d  district. — Under  the  allotment  by  the  Board  of  Engi- 
neers on  Levees,  made  July  2, 1887,  of  $56,500  for  the  Opossum  Pork 
Levee,  and  that  made  July  25  of  $155,083  for  building  and  repair  of  levees, 
Tensas  front,  Arkansas,  contracts  have  been  made  at  prices  varying 
from  16  to  28  cents  per  cubic  yard.  In  co-operation  with  the  local  levee 
boards  work  is  in  progress  along  the  line,  with  a  fair  prospect  of  com- 
pletion before  the  uexc  high  water. 
ENG  88 138 
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FOURTH  DISTRICT. 

New  Orleans  Harbor. — A  survey  of  Gonldsboro  Bend  shows  that,  so 
far  as  completed^  the  works  have  accomplished  their  purpose  of  holding 
the  bank  and  preventing  caving,  although  no  marked  deposit  is  ob- 
served. Preparations  have  been  made  for  the  authorized  extension  of 
the  protection  and  work  will  begin  at  once. 

Red  and  Atchafalaya  rivers, — Since  July  1  over  $13,000  has  been  ex- 
pended in  an  ineffectual  attempt  to  keep  open  the  channel  of  Bed  River 
from  the  Mississippi  to  the  Atchafalaya.  Both  the  Red  and  Mississippi 
were  at  an  unusually  low  stage  through  the  season,  and  the  absence  of 
current  in  Old  River  prevented  the  removal  by  scour  of  material  stirred 
up  by  scraping  or  other  means.  It  seems  certain  that  annual  dredging 
can  not  be  relied  on  to  keep  open  this  channel  at  a  justifiable  cost 

In  the  Atchafalaya  River  seven  mats  for  the  first  sill  have  been  laid, 
covering  a  length  of  560  feet.  These  mats  are  each  about  80  by  300 
feet,  and  3  feet  thick,  loaded  with  over  400  tons  of  stone.  The  con- 
tractors having  failed  to  supply  stone  as  required,  the  Government 
plant  and  hired  labor  were  used  to  obtain  from  the  Ouachita  River 
what  was  needed.  Captain  Kingman  is  of  opinion  that  work  of  this 
kind  can  be  better  and  more  cheaply  done  by  hired  labor  than  by  con- 
tract. 

Levees. — The  contracts  for  Deer  Park  and  Kempe  levees  have  been  let, 
and  work  is  in  progress  on  both. 

Money  statement 

Amount  available  June  30, 1887 11,372,706.71 

Amoniit  expended  present  fiscal  year,  exclusive  of  liabilities 

outstanding  June  30, 1887 $218,834.38 

Outstanding  liabilities  November  1,  1887 58, 007. 34 

Covered  by  contracts  November  1, 1887 614, 350. 39 

891,192.11 

Balance  available  November  X,  1887 481,514.60 

Herewith  are  sent  copies  of  the  reports  upon  the  first  and  second 
districts,  containing  details  of  interest. 

Very  respectfully,  your  obedient  servant, 

Q.   A.  OiLLMOBE, 

Colonel  of  Engineers^  Bvt  Maj.  Qen.  U.  S.  k., 
President  Mississippi  River  Commission. 

The  Seceetaby  of  Was. 

(Through  the  Chief  of  Engineers. 

[Indorgement.] 

Office  Chief  of  Engineebs, 

XJ.  S.  Abmy, 
December  22^  1887. 
EespectfuUy  transmitted  to  the  Secretary  of  War  with  inclosures. 

J.  C.  Duane, 
Brig.  Qen.^  Chief  of  Engineers. 
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report  op  captain  s.  s.  leach,  corps  of  engineers,  upon  opera- 
tions in  the  first  district. 

United  States  Engineer  Office, 

Memphis  J   Tenn.j  November  15, 1887. 

General:  Pursuant  to  tbe  requirements  of  section  4  of  the  river  and 
harbor  act  of  August  5, 1886, 1  have  the  honor  to  submit  herewith  a  re- 
port to  November  1,  1887,  of  the  **work  done,  contracts  made,  the  ex- 
penditures thereunder  or  otherwise,  and  balances  of  money  on  nand  up 
to  November  1,  and  the  efl'ect  of  such  work,"  so  far  as  relates  to  the 
portion  of  the  works  in  my  charge  embraced  in  the  first  district. 

The  district  extends  from  Cairo,  at  the  mouth  of  the  Ohio,  to  the  foot 
of  Island  40,  a  distance  of  220  miles.  The  only  place  in  the  district 
where  actual  work  has  ever  been  undertaken  is  the  Plum  Point  Beach, 
where,  for  a  distance  of  12  miles,  beginning  157  miles  below  Cairo,  the 
river  has  been  brought  under  control  as  to  its  channel  and  the  flood  es- 
cape practically  prevented.  The  extent  and  location  of  works  have 
been  fully  reported  on  and  their  condition  and  the  results  obtained  and 
maintained  have  been  chronicled  from  time  to  time,  my  last  report  bring- 
ing the  subject  down  to  the  close  of  the  last  fiscal  year. 

There  has  been  but  little  change  in  the  condition  of  the  channel  works 
since  last  report.  Tbe  contraction  works  have  been  almost  constantly 
above  water  and  therefore  out  of  the  reach  of  danger.  The  bank  revet- 
ments are  in  the  same  condition  as  at  last  report ;  that  is,  they  are  gen- 
erally in  good  order  and  effective. 

The  middle  section  of  the  Fletcher's  revetment,  the  remarkable  endur- 
ance of  which  has  been  repeatedly  commented  upon  in  my  reports, 
is  still  in  place.  It  seems  to  have  suffered  little,  if  any,  damage  since 
the  last  report.  It  was  intended  to  for^m  part  of  a  continuous  revet- 
ment of  the  bend,  near  the  middle  of  which  it  is  situated.  In  January, 
1885,  work  upon  it  was  interrupted  from  exhaustion  of  funds,  and  has 
never  been  resumed.  It  was  left  a  short,  unfinished  piece  of  work,  iso- 
lated in  the  middle  of  a  rapidly  caving  bend,  with  its  nearest  supports 
nearly  a  mile  distant  above  and  below.  This  short  piece  of  work  with- 
stood all  front  attacivs,  and  only  succumbed  in  part  when  the  caving  of 
the  unprotected  bank  above  and  below  it,  to  a  distance  of  400  feet  back 
of  its  position,  caused  it  to  be  attacked  in  rear  at  both  ends.  Even  un- 
der this  great  disadvantage  it  has  yielded  but  slowly,  and  for  the  last 
year  and  a  half  has  protected  the  entire  bend  from  caving  to  any  per- 
nicious extent.  With  such  pieces  of  revetment  placed  at  supporting 
distances  of  500  feet  instead  of  5,000,  as  in  this  case,  it  can  not  be 
doubted  that  the  bank  will  be  permanently  and  effectively  prevented 
from  caving.  1  am,  therefore,  impelled  to  repeat  with  added  emphasis 
the  statement  made  in  my  report  of  July  30, 1886,  to  the  effect  that  cav- 
ing banks  of  average  difficulty  can  be  protected  by^  discontinuous  re- 
vetment. I  would  recommend  at  the  outset  that  the  spaces  be  equal  in 
length  to  the  revetments,  which  would  effect  at  once  a  saving  of  50  per 
cent,  in  cost. 

Thejow  water  of  this  year  has  been  unusual,  both  in  its  small  volume 
and  prolonged  duration.  As  a  consequence,  commerce  has  suffered 
greatly  from  obstructed  navigation.  At  present  the  load  draught  of 
boats  running  from  Cairo  down  is  limited  to  less  than  5  feet  by  a  cross- 
ing at  Phillips,  50  miles  below,  where  the  most  careful  search  with  a 
sounding-pole  has  discovered  no  greater  depth  than  5  feet  2  inches. 
Besides  this,  pilots  are  now  reporting  on  the  400  miles  of  river,  corn- 
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prising  the  two  districts  in  my  charge,  the  following  bad  places :  Four 
of  6  feet  depth,  one  of  6^,  nine  of  7,  two  of  7},  and  5  of  8  feet,  making 
a  grand  total  of  twenty-two  places  in  half  the  river  where  the  naviga- 
ble depth  does  not  exceed  8  feet.  Before  the  improvement  was  began 
at  Plum  Point,  BuUerton  Bar  was  notoriously  the  worst  one  below 
Cairo  and  could  be  depended  upon  to  give  a  foot  less  water  than  any 
other  crossing.  It  is  conceded  by  all  informed  river-men  that  in  such  a 
water  as  this  no  more  than  4J  feet  could  have  been  found  there.  In  its 
improved  condition  the  actual  depths,  determined  frequently  and  with 
care,  have  never  fallen  below  9  feet,  thus  making  this  place  twice  as 
deep  as  formerly,  and  better  than  twenty-two  other  places  which  used 
to  exceed  it  in  depth. 

This  season,  for  the  first  time  in  the  history  of  the  work,  the  discharge 
of  the  river  at  the  low^est  stage  was  entirely  through  the  regulated 
channel. 

Levees, — At  the  last  meeting  of  the  Commission  an  allotment  of 
$75,000  was  made  for  *'  Levees  Plum  Point  Reach,  west  bank."  The 
allotment  was  made  in  the  belief  that  it  would  cover  but  a  part  of  the 
reach,  but  the  survey  showed  the  quantities  to  be  less  than  had  been 
assumed,  and  this,  with  the  very  low  prices  obtained,  so  much  increased 
the  length  of  line  which  could  be  covered  with  the  money,  that  a  stand- 
ard levee  will  be  built  from  the  intersection  of  Mill  and  Bear  bayous, 
opposite  Ashport,  to  a  connection  with  the  old  levee  on  Craighead  Point, 
a  distance  of  22  miles,  or  nearly  doable  the  improved  portion  of  the 
reach.  The  old  levee,  with  which  a  junction  is  eftected  at  the  lower  end, 
is  8  miles  long  and  in  fair  condition.  The  few  breaks  will  be  put  up  by 
the  planters  behind  it,  and  its  length  will  be  added  to  the  22  miles 
mentioned,  so  that  the  application  of  this  allotment  closes  30  miles  of 
the  Saint  Francis  front  against  the  escape  of  flood  waters  from  the 
river. 

Proposals  for  the  work  were  opened  September  20,  and  were  as  fol- 
lows: 
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The  award  was  made  to  the  lowest  bidders,  Serbian,  Wright  &  Co., 
of  Cairo,  III.,  sections  1  to  4,  inclasive,  north,  and  sections  1  to  14,  iu- 
clasive,  south,  at  15}  cents ;  and  Timothy  Sullivan,  of  Memphis,  Tenn., 
sections  15  to  19,  inclusive,  south,  at  14f  cents. 
Work  is  now  in  rapid  progress. 

A  table  of  depths  and  velocities  observed  on  the  Plum  Point  Seach 
July,  1886,  to  November,  1887,  is  herewith;  also  detailed  statements  ot 
expenditures  and  financial  statements  and  general  balance-sheet  for  the 
district. 

Very  respectfully,  your  obedient  servant. 

Smith  S.  Leach, 

Captain  of  Engineers. 
General  Q.  A.  Gillmore, 

President  Mississippi  River  Commission. 


Table  ahaunng  comparative  leasUchannel  depths  and  velocities  in  vaHous  ckannels  of  the 
improved  portion  of  Plum  Point  ^each,  Mississippi  River, 


«. 

First  group. 

Second  group. 

Localitie 

Lower 

Plum  Point 

Crossing. 

Ballerton 
Channel. 

BuUerton 
Chute. 

Lynoh's. 

Island  No. 
80  ChannoL 

Elmot 
Chute. 

Island 
No.  80 
Chute. 

Bate. 

Gauge. 

1 

1 

1 

^ 

? 

i 

^ 

1 

f 

1 

1 

5 
1 

> 

1 

1888. 

July    6 

9 

13 

16 

FuL 

17.16 

14.90 

12.65 

11.70 

10.85 

&60 

7.15 

6.75 

4.30 

4.  CO 

4.25 

4  80 

4.50 

8.35 

1.75 

1.00 

1.65 

1.00 

2.65 

2.00 

0.65 

0.35 

0.10 

0.10 

C.05 

0.20 

12.80 

7.15 

8.75 

6.46 
5.00 
8.60 
18.70 
27.90 
31.22 
32.10 
82.29 
82.40 

16.0 

14.0 

13.6 

13.0 

12.0 

10.0 

7.5 

6.6 

6.5 

6.0 

6.5 

6.5 

5.6 

4.6 

18.0 
16.0 
14.5 
14.0 
12,0 

23.6 
21.0 
20.5 
20.0 
19.0 
17.0 
17.0 

lao 

11.0 
14.0 

lao 

13.0 

las 

12.0 
10.0 
10.0 
10.5 
10.0 
11.5 
10.5 
9.0 

as 
as 

9.0 
9.0 
9.5 
22.0 
17.0 

lao 
lao 

24.0 
19.6 

ia5 

17.0 
17.0 
15.0 
14.6 
11.0 
13.0 
18.6 
13.5 
13.6 
12.0 
10.6 
10.0 
10.6 
10.5 
12.0 
12.5 
10.0 
ILO 
10.5 
13.0 
12.0 
13.0 
29.0 
21.5 
19.0 

19.6 

4.70 
4.83 
6.28 

*6."i2* 
6.16 

*4.'96 
6.83 

*4.*76* 
4.87 
5.04 
4.95 
4.37 
4.91 
4.83 
4.66 
8.80 
3.88 
8.71 
3.30 

8.17 
8.80 
8.01 

0.04 
0.81 
0.90 

4.78 
4.33 
6.28 

.... 

a  79 
a  30 

.... 

a&i 

a  14 

19 

28 

8.34 
8.59 

0.64 
0.60 

4.29 
4.54 

26 

8.5 

as 

6.5 

a5 

7.5 
9.5 

a  5 

7.0 

ais' 

4.41 

aoe' 

4.37 

a  54 

30 

^'«iS;::::: 

8.46 
8.00 

a  12 
4.29 

25 

28 

2.88 
8.00 
3.42 

4.46 
4.50 
4.12 
a  88 
a  92 
4.17 
4.12 
a87 
a  67 
a  83 

a9G 
a  46 

Sept    2 

7 

20 

24 

29 



... 

Oct     4 

9 

15.,-.. 

22..^.. 

25 

Nov.  10 

13 

16 

3.79 
8.88 
4.04 
8.f3 
3.55 

4.04 

a  75 
a  50 

4.75 
3.75 

a88 

4.17 

19 

30 

15.0 
9.0 

2.03 
2.84 

19.0 
10.0 

4.17 

a  62 

Deo.  10 

.... 

0.60 

17 

1887. 
Jaa.  14 

20 

7.0 
10.6 
22.0 
80,0 
82.0 
32.0 
8L0 

3.43 
8.60 

7.0 
10.5 
21.5 
31.0 
340 
32.5 

4.18 

a  26 
a  92 

6.20 
6.74 
a  41 

26 

22.5 
83.6 
42.0 
44.0 
45.6 

4.30 
4.87 
4.87 
6.24 
6.37 

las 
2a  0 

88.6 
4L0 
43.6 

4.47 
4.62 
4.79 
4.50 
4.00 

** 

81 

1.14 
a  00 
2.79 

.... 

... 

.... 

Peb.    9 

4.16 
3.63 
3.17 
4.29 

19 

4  70 

28 

Mar.    6 

2.95 

7 

46.6 

4.64 

82.0 

6.18 

46.0 

4.68 

.... 

a90 

.... 

R  80 
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Table  $howing  comparative  leasUchannel  depths  and  velocities  in  various  chanMU  of  the 
improved  portion  of  Plum  Point  Beachf  Mississippi  JBirer— Continued. 


First  groxip. 

Second  Gronp. 

LocaUties. 

Lower 

Plnm  Point 

Crossing. 

Bnllerton 
Channel. 

BuUerton 
Chute. 

Lynches. 

laland  No. 
30  Channel. 

Elmot 
Chate. 

Island 
No.  30 
Chate. 

Date. 

Qaoga 

1 

1 

^ 

> 

1 

> 

i 

i 

> 

1 

1 

i 

P 

Mat.  18 

32L20 

32.03 

18.50 

15.94 

14.00 

23.80 

24.90 

1(1.40 

14.80 

9.80 

11.80 

12.80 

9.70 

8.40 

8.53 

8.40 

0.60 

4.90 

a80 

3.20 

2.05 

1.80 

1.40 

0.45 

0.45 

O.SO 

-0.35 

0.00 

0.50 

2.00 

0.45 

0.10 

-0.55 

-O.70 

— L«5 

1 
45. 0     .'(^  »A 

34.0 

3.93 

.... 

\^ 

32.5 

5.19 

5  03 

19 

44.0 
30.0 

2a  5 

27.0 
37.0 
38  0 
20.0 
26.0 
18.0 
24.0 
25.0 
23.0 
21.0 
20.5 
22.0 
19.0 
18.0 
14.5 
16.0 
15.0 
15.0 
14.5 
12.0 
13.0 
13.0 
ILO 
13.0 
12.0 
13.0 
11.0 
11.0 
10.5 
0.0 
9.0 

5.33 

31 

27.0 
27.0 
26.0 
36.6 
37.0 
28.5 
25.0 
18.0 
20.0 
24.0 
20.0 
17.5 
17.0 
17.0 
16.5 
13.5 
IL5 
11.0 
1L5 
10.5 
10.5 

9.0 
11.0 
10.5 

9.5 
10.5 
10.5 
12.5 
10.0 
10.5 

9.0 
10. 0 

9.0 

5.29 
4.7C 
4.49 
4.30 
4.25 
4.48 
4.18 
3.76 
4.14 
4.33 
4.06 
4.52 
4.01 
4.17 
4.36 
4.48 
4.37 
4.44 
4.22 
4.51» 
4.02 
4.74 
8.53 
3.80 
4.19 
4.03 
3.95 
4.03 
4.03 

15.5 

13.5 

12.5 

24.0 

24.5 

14.5 

13.0 

6.5 

9.0 

9.5 

2.40 

■ 

^"il 

15.5 
13.5 
24.0 
23.5 
14.5 
14.0 
8.0 
10.0 
11.0 

'5.' 74* 
4.81 
3.  HO 
4.21 
3.08 
4.03 
3.99 

1.60 
3.02 
2.91 
1.99 
1.77 
0.81 
1.24 
1.15 
1.00 
0.96 
0.65 
1.03 
0.96 
0.85 
0.66 
0.52 

29 

3.40 
3.50 
2.95 
2.85 
2.36 
2.17 
2.93 



6.82 
4.82 
5.95 
5.92 
4.74 
5.20 
4.76 
4.60 
5.87 
5.31 
5.27 
5.12 
4  85 
4.50 
4.17 
4.21 
4.29 
3.57 
3.50 
4.12 
4.78 
4.92 
4.59 
4.15 
4.22 
3.83 
3.72 
3.5.3 
3.49 
3.?8 

lf.y    ....... 

24 

.... 

.... 

.... 

.... 

17 

23 

27 

July    1 

6 

11 



6.0 
4.5 

2.44 
2.17 



7.0 
7.0 

4.14 
3.70 

.... 

.... 

.... 

.... 

18 

22     .  . 

.... 

... 

.... 

27 

Ang.    1 

5.5 

19   

0.44 

.... 

... 

22 

5.0 

4.30 

29 

Sept.    7 

9 

4.5 

4.06 

13 

17 

5.0 

3  00 

21 

0.30 
0.50 
0.38 

2« 

6.0 

3.67 

Oct.     3 

8 

. 

4.5 

8.27 

u 

17 

4.0 
3.0 

3.53 
3.42 

27 

1 

N0TI8.— The  depths  reported  are  the  least  found  in  the  line  of  deepest  water,  or  those  which  limited 
navigation  for  the  time  being.  The  velocities  were  measured  on  the  same  Une  and  near  the  Bh0Ale.1t 
point.  Thev  were  all  taken  with  the  current  meter  running  at  a  depth  of  5  feet  below  the  surface- 
They  are  individual  velocities,  taken  to  ascertain  the  relative  drau{;ht  uf  water  in  the  different  chau' 
nels,  and  are  useful  for  tliat  purpose  only.    They  have  no  relation  to  the  average  velocity  or  discharge. 

The  crossings  forming  Group  1  of  the  table  may  be  considered  as  competitors  Tor  the  channel  over 
Bnllerton  Bar.  The  third.  BuUerton  Chute«  was  completely  closed  by  works;  the  secoDd,  Bnllerton 
Channel,  has  remained  partly  obstructed  by  the  diverting  action  of  the  works  favoring  the  first  channel, 
irhlch  latter  has  remained  good  by  reason  of  carrying  the  water  diverted  from  the  other  two. 

The  four  channels  of  the  second  group  are  also  competitors,  of  which  the  third  and  fourth  have  been 
restricted  in  discharge  by  the  Gold  Dust  dikes,  and  the  first  by  the  directive  action  of  the  Fletcher's 
revetment.    The  second,  Island  30,  has  carried  the  bulk  of  the  water  and  has  remained  good. 
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2200     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 
JppropriatUm  for  improving  MissUaippi  Biver,  first  district, 

FINANCIAL  STATEMENT. 

Balance  on  hand  June  30,  1B87,  as  per  last  report t376,947J 

Amounts  received  since: 

Overpayment  refunded |6.00 

Re-allotted  by  Mississippi  River  Commission,  viz : 

Levees,  Plum  Point  Reach,  west  bank 75, 000.  (H) 

Protection  of  existing  works,  first  district 27,  *^0. 00 

Received  from  allotment  for  <'care  of  plant,  first  and 
second  districts,"  to  cover  expenditures  from  October 
1,  1886,  to  JnneSO,  1887 19,994.00 


13^,2^.00 


Total 499,197.59 

Expended  from  July  1  to  October  31,  1887,  viz : 

On  account  of  Plum  Point  Reach 2,866.04 

On  account  levees.  Plum  Point  Reach 1,579.80 

Re-allotted  by  Mississippi  River  Commission 337, 250. 00 

r-    341,695.84 


Balance  October  31,  1887 157,501.75 


General  balance  sheet. 


Bb. 


PLUM  POINT  EEACH. 


Cb. 


1887. 
June    SO 

To bslonM 

$326, 801. 25 

6.00 

10.994.00 

1887. 
July      2 

Oct     31 
Oct     31 

Bramoant  reallotted  by 
MUBlMippi  Biver  Com- 
mission. 

By  amount  expended  from 
July  1. 1887,  to  date. 

By  balaooe 

$337,250.00 

2,866.04 
6, 185. 21 

April  11 
July      2 

To  overpayment  refunded 

To  Muoant  receired  from 

allotment  for  "  oare  of 

plant,  first  and  seoond 

diatriota." 

346,301.25 

346, 301. 25 

LEVEES,  PLUM  POINT  REACH. 


1887. 
June    30 
July      2 


To  balance 

To  amonut    allotted    to 

levees,  Plum  Point  Reach, 

west  bank. 


$13, 146. 34 
75, 000. 00 


88, 146. 34 


1H87 

Oct. 

31 

Oct 

31 

I 


By  amount  expended  from 

July  1,  W97,  to  date. 
By  baluice 


$1,570.80 
86,566.54 


88,146.34 


HICKMAN,  KY. 


1837. 
June   30 


To  balance  . 


$18, 750. 00 


1887.      I 
Oct     31  '  By  balance  . 


$18,750.00 


COLUMBUS.  KT. 


1887. 
June    3( 


II      1887.       I 
To  balance $18,750.00   ,  Oct     31     By  balance 


$18, 750. 00 
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APPENDIX  U  U — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.    220 1 

'  FIRST  DISTRICT. 

DishunemenU  made  under  appropriation  for  improving  Mississippi  River,  act  of  August 

5,1886. 

[November  1, 1886,  to  November  1, 1887.] 


Contracts  made  with— 

For  \rhat  made. 

Disbnrse- 

ments  under 

contract. 

Liabilities 
under  con- 
tract. 

TotaL 

It.  Flits 

Metal  Tfiofing... 

Levee  work 

..  do 

$6,619.40 
8^,772.89 

$6,019.40 
82, 772. 89 

J  S.  McTighedlCo 

Timothy  Sallivan 

1  975,000.00 

SArbiAii.  Wrif^ht  A;  (ro 

....do 

75, 000. 00 

' 

89, 392. 29 

75, 000. 00 

164,39^.29 

Di»}i\i,rser^enis  otherwise  than  under  contract. 


For  what  expended. 

By  public  no- 
tice and 
sealed  pro- 
posals. 

In  open 
market. 

LiabiliUes. 

Total., 

Material  and  sapplies -. 

$10, 857. 77 
2,077.45 

$4,556.38 
1,940.46 

29,454.46 
1. 029. 15 

$15, 414. 1.^ 

4,X)t7.9l 

29, 454  46 

1  292.  98 

Subsistence  ancf  supplies ..>. 

Misc«fIan4M>ntt     , 

263.83 

13,199.05 

86,980.45 

50  179.50 



Smith  S.  Leacii, 

Captain  of  Engineers, 

Appropriation  for  improving  Misnasippi  River,  first  and  second  districts, 

FINANCIAL  STATEMENT. 

Amonnts  allotted  by  Mississippi  R<ver  Commissioa  on  Jaly  2, 
1887,  viz: 

Care  of  plant,  firsfc  and  second  districts $45, 000. 00 

Sarveys,  first  and  second  districts 10,000.00 


$55, 000. 00 


Expended  from  July  1  to  October  31, 1887,  viz  : 

Transferred  to  allotment  for  Plum  Point  Reach  to  cover 
expenditures  for  care  of  plant  from  October  1,  1886,  to 

June  30, 1887 19,994.00 

Expended  on  account,  care  of  plant 6,315.42 

Expended  on  account,  surveys  480.35 

26,789.77 

Balance, October  31,1887 28,210.23 

General  l^alance-sheet. 


Db. 


CARE  OF  PLANT. 


Cb. 


1887. 
July  2 


To  amount  allotted  by  Mis- 
sissippi   Kiver    Commis- 


$15,000.00 

1887. 
July  2 

'  Oct.  31 

Oct.  31 

45,000.00 

By  amount  transferrpd  to 
allotment  for  Plum  Point 
Reach,  to  cover  expendi- 
tures for  care  of  plant, 
October  1, 1886,  to  June  30, 
1887. 

By  amount  expended  from 
July  1. 1887,  to  date. 

By  balance 


$19, 99  (.  00 


6, 315. 42 
18. 090. 58 
45, 000. 00 
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2202     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 
Generat  halance-aheet-^onimxied, 
SURVBT8. 


1887. 
July  2 


To  amoont  allotted  by  Mis- 
sissippi RiTor  Commis- 
sion. 


$10,000.00 


10, 000. 00 


1887. 
Oct.  31 


Octal 


By  amouat  expended  Irom 

Jaly  1,  1887,  to  date. 
By  balance 


$480.35 
9,619.65 


10. 000. 00 


FIRST  AND  SECOND  DISTRICTS. 


DiabursementSf  othenoUe  than  under  contract,*  made  under  appropriation  for  improving 
Mi88i$8ippi  Eiver,  act  of  Augusts,  I'-Cjti. 

[November  1, 1886,  to  November  1,  1887.] 


For  what  expended. 

By  public 

notice  and 

sealedpro- 

posab. 

In  open 
market 

LiabUities. 

$123.46 

157.18 

1,  602. 70 

ToUl. 

\ratflrlal  and  snnDlliMi  ..T«Tr...........T.. ........... 

$79.82 
776.97 

$21.29 

46a  12 

6.197.49 

267.08 

$224.56 

Subsistence  sanoiies .- 

1,397.27 

Rerrices 

0,  800. 19 

^iMwllAneonfl              ....     ...     ....           ..     ....... 

257.  08 

• 

856.79 

5,93&98 

1.883.33 

8. 679. 10 

Smith  S.  Leach, 

Captain  of  Engineers. 


*  No  contract  made. 


Itemized  statement  of  expenditures^  improving  Mississippi  Biver,  first  and  second  districts, 
October  1,  1886,  to  October  31, 1887. 


Repairs 

First 
district 

to  plant 

Second 
district. 

Careol 

First 
district 

r  plant. 

Repairs 

to  Plum 

Point 

dikes. 

Surveys 

and  ex- 

amina< 

tiuns. 

Articles. 

Second 
district 

ToUL 

liiimb^'r          •»•  ...•-......•• 

$736.21 

391.26 

43.13 

27. 82 

308.96 

98.53 

25.'i.45 

220. 34 

946.00 

101. 19 

3.83 

.40 

28.31 

7.82 

42.99 

23.38 

$4.89 

2.80 

.92 

$1.25 
.'57 

$788.35 

Oaknm 

493.25 

Nails    

4&4S 

Spikes            

$56.62 

83  84 

Xi<OQ 

16.93 

12.28 
1.14 

12.93 
313. 16 
184. 82 

58.75 

15.00 

365.48 

Pina>fittinfffl            ............ 

lUT  49 

27.60 
457.06 
360.65 
117.60 

30.00 

33^97 

Coal     

261.  FO 
31.06 

i" 274.il 

666.62 

34.78 

2,642.19 

$210. 98 
8.80 

1, 486.  72 

Rnne     •- 

594.33 

^::::::::::::::::::::.:... 

176. 26 

pniniF       ' 

1.319.11 
665.62 

wi«? ::;:::::::::::;:::::::::":"  :: 

Miscellaneous 

J^YtOT      

337.20 
9. 41&  86 

27.18 
1,354.86 

91.88 
9.771.59 

50.21 
4,9ai.27 

13.22 
2.430.62 

654.47 
30,609.37 

Totals 

11,837.75 

1.635.95 

10,889.82 

5,C41.38 

4, 965. 18 

2.663.62 

37, 633. 70 

Smith  S.  Leach, 
Captain  of  Engineers. 
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APPENDIX  UU — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.    2203 

REPORT  OF  CAPTAIN   S.  S.  LEACH,  CORPS   OF  ENGINEERS,  TPON   OPER- 
ATIONS IN  THE  SECOND  DISTRICT. 

United  States  Engineer  Opfice, 

MemphiSj  Ttnn.y  November  15, 1887. 

General  :  Parsnant  to  the  requirements  of  section  4  of  the  river  and 
harbor  act  of  August  5, 1886,  I  have  the  honor  to  submit  herewith  a 
report  to  November  1, 1887,  of  the  "  work  done,  contracts  made,  the 
expenditures  thereunder  or  otherwise,  and  balances  of  money  on  hand 
up  to  November  1,  and  the  effect  of  such  work,"  for  such  of  the  works 
in  my  charge  as  are  embraced  in  the  second  district,  Mississippi  Biver. 
The  district  extends  from  the  foot  of  Island  40  to  the  mouth  of  White 
Siver,  a  distance  of  175  miles.  But  a  small  pare  of  it  has  been  the 
scene  of  actual  work.  The  channel  works  have  been  confined  to  the 
vicinity  of  Memphis,  and,  with  certain  levees  built  in  Mississippi  and 
Arkansas,  constitute  all  that  has  been  done  in  the  district. 

The  channel  works  have  been  exclusively  of  the  type  known  as  revet- 
ment, or  structures  designed  to  prevent  the  caving  of  the  banks.  They 
have  been  carried  on  under  the  official  designations  of  Memphis  Harbor 
and  Memphis  Beach. 

MEMPHIS  HARBOR. 

The  object  of  this  work  has  been  the  protection  from  destruction  by 
the  encroachment  of  a  rapidly-caving  river  bank  of  extensive  sites  and 
costly  structures,  such  as  warehouses,  elevators,  cotton  compresses,  and 
a  valuable  paved  landing,  which,  by  affording  terminal  facilities  unex- 
celled by  any  port  on  the  river,  were  of  marked  benefit  to  the  maritime 
commerce  of  Memphis,  and  hence  to  that  of  the  river  at  large.  As  this 
work  is  now  completed  and  to  all  appearances  entirely  successful,  a 
r6sum6  of  its  history  seems  appropriate.  Prior  to  1873  the  portion  of 
the  rive  bank  constituting  the  harbor  front  of  Memphis  was  compara- 
tively stable.  In  1876  it  had  receded  350  feet  and  continued  to  cave  at 
the  rate  of  100  feet  per  annum.  The  next  year  (1877)  the  engineer  offi- 
cer in  charge  was  directed  to  make  a  survey  and  to  report  upon  the 
feasibility  of  affording  relief  from  the  impending  danger.  He  submitted 
a  plan  for  the  prevention  of  farther  caving  by  revetting  the  bank 
with  willow  mattresses  ballasted  with  stone.  This  revetment  it  was 
proposed  to  form  of  mattresses  130  feet  long,  55  feet  wide,  and  2J  feet 
thick.  They  were  built  at  a  suitable  place,  floated  to  their  proper  sites, 
and  sunk  side  by  side.  Tfaeupperendof  each  wasaboutat  low  water-line, 
and  it  covered  55  feet  of  bank  for  a  distance  of  130  feet  from  that  line. 
From  the  low-water  line  to  that  of  a  stage  10  feet  above  low  water  the 
bank  was  to  be  covered  with  a  layer  of  brush  and  stone,  similar  in  con- 
struction to  the  later  work.  Eevetment  work  was  then  in  the  earliest 
stage  of  its  development,  and  although  this  was  a  distinct  advance  be- 
yond anything  previously  projected,  it  possessed  several  serious  defects, 
which  are  easily  observable  by  comparison  with'  the  class  of  work  now 
considered  standard.  The  proje«5t  was  approved,  and  appropriations 
aggregating  $113,000  were  made  for  its  execution  in  1878,  1879, 1880, 
and  1881.  After  the  first  season  the  work  began  to  show  signs  of  weak- 
ness and  the  caving  recommenced,  but  at  a  few  points  only  and  very 
slowly.  The  last  season's  work  was  devoted  entirely  to  repairs  of  that 
previously  done,  and  at  its  close  the  whole  enterprise  was  still  in  a  pre- 
carious condition. 

By  a  provision  of  the  river  and  harbor  act  of  August  2,  1883,  this 
work  passed  into  the  control  of  the  Mississippi  Biver  Commission,  and 


Digitized  by  LjOOQ IC 


2204  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

they  made  au  allotment  of  (25,000  from  that  appropriation  to  extend 
and  repair  the  revetment,  as  the  decline  of  the  preceding  flood  had  re- 
vealed a  situation  still  more  alarming.  In  making  these  repairs  the 
original  plan  was  modified  by  extending  the  upper  bank  protection  to 
high  water.  The  allotment  sufficed  to  do  small  patches  ot  work  at  the 
most  urgent  points,  and  only  postponed  the  danger.  The  river  and  har- 
bor act  of  July  5, 1884,  contained  a  provision  for  the  expenditure  of 
$200,000  in  the  protection  of  Memphis  Harbor.  With  this  sum  avail- 
able an  opportunity  was  afforded  to  abandon  the  old  work  and  plan  and 
begin  anew  upon  the  later  and  more  successful  methods  which  had  by 
that  time  been  developed  at  other  points. 

The  new  plan  contemplated  the  protection  of  the  bank  by  continuous 
revetment  from  the  mouth  of  Wolf  Eiver  to  the  lower  end  of  the  paved 
levee,  a  total  distance  of  7,700  feet.  Greater  efficiency  was  secured  by 
extending  the  subaqueous  mattress  150  to  300  feet  from  low  water  as 
against  125  and  130  feet  in  the  old  work.  Increased  stability  was  ob- 
tained by  carrying  a  continuous  longitudinal  bond  through  the  mat- 
tress, so  that  any  part  receiving  too  great  strain  could  transfer  the  ex- 
cess to  adjacent  portions  above  and  below,  and  avoid  the  destruc- 
tion of  the  work  by  successive  attacks  upon  isolated  pieces.  Economy 
in  construction  resulted  from  a  decrease  in  the  thickness  of  the  brush- 
work,  thus  reducing  the  amount  of  material  required  to  cover  a  given 
area. 

Operations  under  the  new  plan  were  begun  at  the  end  of  July,  1884, 
under  unfavorable  conditions.  The  river  was  considerably  above  low 
stage  and  rising,  with  much  drift  running.  The  first  attempt  was  to 
build  two  mats,  each  150  feet  wide,  to  be  sunk  side  by  side,  making  a 
protection  300  feet  wide.  When  these  were  finished,  the  strong  cur- 
rent and  accumulation  of  drift  under  the  outer  one  made  it  manifestly 
dangerous  to  try  to  sink  it  as  originally  intended,  and  it  was  dropped 
down  and  sunk  below  its  companion.  A  few  days  later  a  mat  300  feet 
wide  was  begun,  and  when  700  feet  bad  been  built  an  attempt  to  sink 
it  V  as  made.  During  the  operation  it  tore  in  two,  and  the  parts  were 
sunk  separately.  This  mishap  determined  the  postponement  to  a  more 
favorable  stage  of  river  of  the  construction  of  wide  mats,  and  to  give 
temporary  protection  a  mattress  150  feet  in  width  was  laid  from  Wolf 
Hiver  to  Jefferson  street,  a  distance  of  4,800  feet,  and  the  correspond- 
ing upper  bank  work  put  down.  Early  in  November,  1884,  the  wide 
mats  were  resumed,  and  under  the  more  favorable  conditions  then 
prevailing  were  built  and  sunk  without  loss  or  difficulty  from  a  point 
400  feet  below  W^olf  River  to  the  middle  of  the  elevator,  a  distance  of 
1,000  feet.  Their  construction  was  then  interrupted  by  rising  water 
which  put  an  end  to  the  working  season. 

The  small  balance  remaining  did  not  justify  the  resumption  of  work. 
There  remained  to  be  protected  the  entire  length  of  the  city  landing, 
which  had  been  graded  and  paved  by  the  city  at  a  cost  of  nearly  half 
a  million  dollars.  Changes  in  the  regimen  above  had,  meanwhile, 
transferred  the  maximum  strain  from  the  vicinity  of. the  elevator  to  the 
ui)per  end  of  this  lauding,  and  it  began  to  yield  gradually,  the  pave- 
ment from  low  to  high  water  affording  a  measure  of  protection.  That 
the  landing  was  not  destroyed  before  further  funds  became  available  I 
attribute  to  the  fact  that  Hopefield  Point  opposite  was  at  that  time  re- 
ceding at  a  very  rapid  rcite,  causing  the  point  of  greatest  strain  on 
this  side  to  travel  down  stream  so  fast  that  there  was  not  time  to  do 
great  damage  at  any  one  place. 

The  river  and  harbor  act  of  August  5,  1880,  contained  an  appropria- 


Digitized  by  LjOOQ IC 


APPENDIX  U  U — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.    2205 

tion  of  $56,250  to  complete  this  work.  Operations  were  resumed  in  Octo- 
ber following.  As  the  late  beginning  made  it  improbable  that  the  entire 
landing  could  be  protected  before  high  water,  and  as  the  greatest  dan- 
ger was  then  at  the  lower  end,  the  usual  or<ler  of  construction  was  re- 
versed and  the  work  done  from  the  lower  end  up-stream. 

Four  mats  were  laid  during  the  season,  leaving  but  one  more  to  com- 
plete the  work.  The  first,  or  down-stream  one,  was  285  feet  wide,  the 
next  265,  ami  the  rest  250. 

In  September,  1887,  the  last  mat  was  laid  and  the  protection  was 
thus  made  continuous  for  the  entire  length  originally  projected. 

The  last  3,000  feet  of  this  work  has  been  done  since  the  last  detailed  • 
rei>ort,  and  an  itemized  statement  of  expenditures  is  submitted  with 
this  report.  This  part  required  no  upper  bank  protection,  the  pave- 
ment of  the  city  landing  taking  its  place.  The  junction  between  the 
two  is  not  so  satisfactory  as  that  between  the  two  parts  of  a  fall  revet- 
ment, and  some  device  for  improving  this  connection  may  be  found  nec- 
essary, though  I  think  not.  Should  it  be  so,  however,  the  balance  of 
funds  now  on  hand  will  suffice  to  do  whatever  is  required  as  well  as  to 
make  all  needful  repairs  for  years  to  come. 

The  entire  work  is  to  day  in  as  perfect  condition  as  when  built,  not 
a  stick  nor  a  stone  can  be  seen  to  be  displaced,  and  not  a  foot  of  earth 
has  been,  lost  behind  the  revetment.  The  degree  of  confidence  placed 
in  the  work  by  those  most  familiar  with  it  may  be  inferred  from  the  fact 
that  several  manufacturing  and  warehousing  concerns  on  and  near  the* 
bank  have  recently  erected  extensive  and  costly  additions  to  their  build- 
ings. The  elevator  and  compress  companies  have  built  out  on  piles 
driven  through  the  revetment  so  as  to  recover  a  considerable  part  of  their 
lost  space.  The  appropriations  for  the  execution  of  the  present  project 
have  been  $256,250,  of  which  $239,651.35  have  been  expended,  this 
would  make  the  actual  cost  of  this  work  about  $30  per  foot  of  bank,  but 
this  figure  is  much  above  the  probable  cost  of  future  work  of  the  same 
character.  Adequate  explanations  of  the  large  cost  of  this  particular 
work  will  be  found  in  a  perusal  of  the  failures  and  mishaps  chronicled 
above.  Taking  the  last  3,000  feet  as  a  basis  for  future  estimates,  it  will 
be  seen  from  the  appended  statement  that  the  subaqueous  work  cost 
less  than  $12  per  foot  of  bank.  For  complete  work  it  has  been  found, 
both  here  and  elsewhere,  that  a  subaqueous  mat  150  feet  wide  is  50  per 
cent,  of  the  total  cost.  These  mats  were  250  to  300  feet  wide,  but  assum- 
ing that  the  percentage  is  no  more  than  for  the  narrower  ones,  or  50 
per  cent,  of  the  whole,  we  should  have  the  cost  of  completed  work  less 
than  $24  per  foot. 

This  is  the  heaviest  and  most  costly  work  of  its  kind  ever  put  down, 
and  it  will  certainly  protect  any  alluvial  bank  on  the  Mississippi  River, 
no  matter  how  difficult.  These  figures,  from  actual  experience,  more 
than  justify  a  prediction  which  I  hazarded  before  this  last  part  was 
<lone,  to  the  effect  that  work  of  this  character  and  strength  could  be 
put  down  for  $25  per  foot.  I  am  now  able  to  state  positively  that  it 
can  be  done  for  less  than  $25  per  foot,  which  figure  may  be  assumed  as 
the  cost  of  protecting  the  few  banks  of  very  unusual  difficulty  which 
may  be  encountered.    For  all  ordinary  banks  the  cost  will  be  much  less. 

The  work  under  the  first  plan  described  above  was  done  by  Maj.  W. 
H.  H.  Benyaurd.  The  final  repairs  to  it  were  made  by  Maj.  A.  JVL  Mil- 
ler: the  new  work  to  Jefferson  street  was  done  by  Gapt.  O.  B.  Sears, 
ana  that  below  Jefferson  street  by  the  writer  of  this  report.  During 
the  entire  execution  of  the  present  project  Mr.  W.  M.  Rees  has  served 
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as  assistant  engineer  in  local  charge  with  zeal  and  ability,  which  have 
coQtribnted  in  no  small  degree  to  the  success  of  the  work. 

MEMPHIS  REACH. 

This  reach  extends  from  the  foot  of  Island  40, 10  miles  above  Mem- 
phis, to  Scanlau's  Landing,  18  miles  below.  These  28  miles  of  river 
have  for  several  years  been  characterized  by  more  than  average  diffi- 
culty of  navigation,  and  were  for  that  reason  included,  under  the  title 
above  given,  in  the  first  report  of  the  Commission,  as  one  of  the  six 
localities  most  urgently  demanding  improvement.  In  1882  a  compre- 
hensive project  for  the  reach  was  formulated,  and  an  allotment  of 
$300,000  was  made  from  the  appropriation  of  August  2  of  that  year,  to 
provide  plant  and  begin  the  work.  Since  that  time  appropriations  have 
not  justified  the  allotment  of  funds  for  serious  prosecution  of  the  gen- 
eral plan,  but  the  necessary  small  amounts  have  been  applied  as  they 
could  be  spared  to  secure  the  unity  and  safety  of  the  work  which  was 
undertaken  under  the  stimulus  of  the  more  liberal  appropriation  of 
1882. 

The  work  mentioned  is  the  protection  of  a  caving  bank  in  Ilopefield 
Bend,  immediately  above  and  opposite  Memphis.  It  was  intended  to 
serve  the  double  purpose  of  preventing  the  river  from  leaving  the  har- 
bor of  Memphis  and  of  avoiding  certain  unfavorable  changes  of  regimen 
.which  that  caving,  if  unchecked,  would  surely  have  produced  in  the 
river  below.  Since  my  report  for  the  fiscal  year,  an  allotment  of  $00,000 
has  become  available  for  the  extension  of  this  work.  A  project  was 
submitted  and  approved  for  the  application  of  this  sum  to  the  construc- 
tion of  a  standard  revetment  from  a  junction  with  the  foot  of  tlie  old 
work  down-stream  as  far  as  the  money  would  go.  Based  on  the  latest 
experience,  the  cost  was  estimated  at  $20  perfect  of  bank,  and  arrange- 
ments were  accordingly  made  for  materials  to  build  3,000  feet.  Work 
was  begun  early  in  September,  and  up  to  date  3,000  feet  of  subaqueous 
work  has  been  laid  and  half  that  distance  of  the  upper  bank  work,  with 
such  results  as  to  cost  as  to  make  it  certain  that  25  to  30  per  ccLt. 
more  work  will  be  done  with  this  money  than  was  at  first  thought 
possible.  Prices  both  of  materials  and  labor  are  the  same  as  hereto- 
fore. This  great  saving  results  partly  from  an  unusually  favorable 
season  for  work,  but  principally  from  more  rapid  progress  due  to  in: 
creased  experience. 

To  make  this  work  complete  and  self-sustaining  it  should  be  extended 
about  2,000  feet  below  the  point  which  will  probably  be  reached  under 
the  present  allotment.  The  old  work  is  in  good  condition  and  no  losses 
have  occurred  in  the  protected  part  of  the  bend,  though  the  rest  has 
been  caving  continuously  and  at  times  rapidly. 

LEVEES. 

Yazoo  Front. — Ko  work  has  been  done  on  this  line  since  the  d^te  of 
my  annual  report.  At  the  last  meeting  of  the  Commission  an  allotment 
of  $60,000  was  made  for  a  back  line  from  Hushpucana  to  Malone's 
Landing,  353  and  357  miles  below  Cairo,  respectively.  This  allotment 
was  conditioned  upon  the  contribution  by  the  levee  district  of  a  sum 
sufficient  to  complete  the  line,  estimated  to  cost  $100,000.  The  condi- 
tions of  the  allotment  have  been  formally  accepted  by  the  Levee  Board 
of  the  Upper  Yazoo  district.  In  view  of  the  difficulty  of  raising  the 
necessary  funds  during  the  present  fiscal  year,  which  ends  February  1, 
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1888,  and  the  risk  attendant  upon  beginning  such  an  important  Jine, 
crossing  several  waterconrses,  so  late  in  the  season,  the  Board  decided 
to  postpone  the  work  until  next  year  and  made  an  appropriation  of 
$7,500  to  repair  the  front  line  and  hold  it  during  the  next  high  water. 

White  River  Front — At  the  same  meeting  of  the  Commission  an  allot- 
ment of  $75,000  was  made  to  rebuild  and  repair  the  levee  on  the  White 
Biver  Front  from  Helena,  Ark.,  down,  conditioned  upon  the  contribu- 
tion of  $50,000  towards  the  work  by  the  Cotton  Belt  Levee  District,  No. 
1,  of  Arkansas,  or  other  parties. 

After  much  delay,  resulting  mainly  from  the  difficulty  of  securing  the 
required  concert  of  action  among  the  large  owners,  many  of  whom  were 
absent,  it  was  finally  decided  to  proceed  under  the  State  laws  to  assess 
a  tax  upon  the  lands  benefited.  The  necessary  valuations  and  assess- 
ments were  made,  and  at  a  legal  meeting  held  for  the  purpose  a  tax  of 
9  per  cent,  upon  the  increased  valuation  of  the  lands  was  voted.  Based 
on  the  collection  of  this  tax  and  upon  certain  individual  guaranties, 
the  Board  was  enabled  to  make  a  contract  at  a  reasonable  price  with  a 
prominent  aud  reliable  contracting  firm.  From  this  firm  I  received 
satisfactory  assurances  that  they  would  put  up  unconditionally  under 
their  contract  $48,000  worth  of  actual  embankment.  Allowing,  as  a 
moderate  estimate,  $2,000  for  the  expense  of  inspection,  which  is  borne 
by  the  Board,  this  secures  the  expenditure  of  $50,000  as  required  by 
the  Commission.  Bids  for  the  United  States  work  were  therefore  re- 
ceived. 

The  following  is  an  abstract  of  them : 

Ahstmct  of  proposals  for  let^ee  work  on  levees.  White  Jiiver  Fronts  received  in  response  to 
advertisement  dated  October  8,  1887,  and  opened  October  27,  1887,  by  Capt,  Smith  8, 
Leach y  Corps  of  Engineers,  U,  S.  Army. 


Bidders. 

Earth. 
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20 
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9. 

10.  !  11. 
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J.  A.  Forrest,  Memphis,  Tenn 

15i 

IJI 

151 
16 

17 
154 
16 

15* 

15 

1 

Suflfh  FerBD. MetDDbis. Tenn 

16 

17 
15^ 
16 
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PftDi^^l  T-  HartriAtt,  Mamphlit,  Tflnn _ . 

15 

15 
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16 
16 

19 
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15 

16 
17 
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Frain-Bambric  Con.  Company,  Saint  Loois, 

f4 

16 

19 
17 
20 

13 

20J 
19 

f? 

20J 
18 

20i 

18 
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1 

J.  J.  Cooney,  Memphis,  Tenn 

16J 

20*  i5 

I 

Joshna  T.  Jefferson,  Memphis,  Tenn 

4U 

I 

A.  A.  Arnold  and  C.  F.  D©  Garia,  Memphis, 
Xenn    - 

28 
22 

28 
22 

23 

18 

23 
18 

20 

14 

L 

MeTighe  Sc  Co.,  Memphis,  Tenn 

16 

20     '^n 

Central  Constr.  Company,  Henderson,  Ey . . . 

40 
60 

,* 

A.  McDowell,  Mempnis,  ^enn 

26i 

23i 

23 

21 

Harvey  &  Sullivan.  Memphis,  Tenn 

16 

lil 

16 

16 

111 

16 

16 

13 

35 

15 
40 

I 

J.  K.  d'efferien,  J.  S.  Gant,and  C.  A.  Dam- 
eron.Nebletts,  Miss 

15J 

1 

T.  W.  Scott,  Memphis,  Tenn 

I 

A.  M.  Stover,  Memphis,  Tenn 

I 

1 



The  award  was  made  to  the  lowest  bidder  on  each  section,  as  follows: 

Sections  8,  11,  and  12  to  D.  T.  Hartnett,  at  15  cents. 

Sections  9  and  10  to  D.  T.  Hartnett,  at  14f  cents. 

Section  13  to  J.  T.  Jefferson,  at  16  cents. 

Sections  14  and  15  to  J.  J.  Cooney,  at  19  cents 

The  average  price  for  the  line  is  16^  cents. 

Contracts  have  been  made  with  the  parties  named,  and  the  line  will 
be  completed  by  February  15, 1888. 
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CITIZENS'  BLUFF  PROTECTION. 

This  is  practically  a  coDtiDuation  by  private  subscription  of  the  Mem- 
'phis  Harbor  revetment.  It  consists  of  a  series  of  five  spur-dikes  of 
brush  and  stone,  resting  upon  large  floor  mats,  to  prevent  undercutting. 
The  origin  and  history  of  the  enterprise  and  the  general  plan  and  early 
results  of  the  work  are  described  in  full  in  my  annual  report.  1  am  now 
able  to  present  sketches  of  the  general  plan  and  principal  details  of  con- 
struction and  the  present  condition  of  the  dikes  and  bottom.  There 
is  also  an  itemized  statement  of  the  cost  of  the  original  dikes. 

The  repairs  and  extensions  of  the  system  mentioned  in  my  last  re- 
port are  now  in  progress..  With  these  finished,  it  is  believed  that  the 
system  will  be  complete  and  self-sustaining  until  such  time  as  it  will 
no  longer  be  needed. 

It  will  be  remembered  that  the  river  at  this  point  has  not  the  usual 
alluvial  bank,  but  flows  at  the  foot  of  a  bluff  nearly  100  feet  high. 
Reasons  growing  out  of  this  circumstance  induced  the  substitution  here 
of  the  spur-dike  for  the  mattress  revetment.  The  favorable  results  ob- 
tained afford  an  assurance  that  where  the  conditions  are  unfavorable  to 
the  use  of  mattress  revetment,  spur-dikes  may,  at  a  slightly  greater 
cost,  be  relied  upon  to  secure  the  desired  result. 

Seven  sketches  of  the  spur-dikes,  detailed  statements  of  expendi- 
tures for  the  same,  and  for  Memphis  Harbor,  and  financial  statements 
and  balance  sheet  for  all  works  in  the  district  accompany  this  report. 
Very  respectfully,  your  obedient  servant. 

Smith  S  Leach, 

Captain  of  Engineers, 

General  Q.  A.  Glllmore, 

President  Mississippi  River  Commission. 
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2212     REPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Appropriation  for  improving  Mississippi  Rirer,  Second  District, 

FINANCIAL    STATEMENT. 

Balance  on  hand  June  30, 1887,  as  per  last  report 191,958.97 

Amounts  received  since,  viz : 

Reallotted  by  Mississippi  River  Commission «: 

Levees,  White  River  Front 175,000.00 

Robinsonviile  Levee,  Yazoo  Front 60,000.00 

135, 000. 00 

Total 226,958.97 

Expended  from  July  1  to  October  31,  1887 : 

On  account  Memphis  Harbor $13,890.96 

On  account  Memphis  Reach 4, 854. 05 

On  accon  n t  Memphis  Harbor  and  Reach 304. 22 

On  account  levees,  Yazoo-Mississippi  Delta  le'vee  district. . .  .50 

On  account  levees.  White  River  Front 1,995.61 

21,045.34 

Balance  October  31,  1887 , 205;  913. 63 


General  balance  sheet. 
MEMPHIS  HABBOB. 


Dr. 

Cb. 

3887. 
Juue  30 

To  balance 

l!      1«87. 
$31,012.41     Orf.  ai 

By  amoant  expended  from 

July  1,1887,  to  date 

By  balance •. 

$13,890.96 
17, 121. 45 

31,012.41 

31,012.41 

MEMPHIS  REACH. 


1887. 
June  30 


To  balance  . 


t      1887. 
$60,000.00  1 1  Oct.  31 
tl 
,  Oct  31 


60,000.00  I 


By  amonnt  expended  from 

July  l,i887,  to  date 

By  balance 


$4,8^.03 
55. 145. 05 


60,000.00 


MEMPHIS  HARBOR  AND  REACH. 


1887.    I 
Juuc  30 '  To  balance. , 


$864.56   I  Oct.  31 
Oct.  31 


864.56 


By  amonnt  expended  from 

July  1,  1887,  10  date 

By  balance 


$301.22 
560. 34 


864.56 


LEVEES,  YAZOOMISSISSIPPI  DELTA  LEVEE  DISTRICT,  UPPER  YAZOO. 


1887. 
JuueSO 


To  balance. 


$82.00 


82.00 


1887. 
Oct.  31 


Oct  31 


By  amount  expended  from 

July  1,  1887,  t4)date 

By  balance   


$0.50 
81.50 


82.00 


ROBINSONVILLE  LEVEE,  YAZOO  FRONT. 


1887. 
July    2 


I  1 1      1887. 

To  amount  allotted  bv  Mia-  |  I 

siaaippi  River  Commiaaiob . .  $60,000.00     Oct  31 


By  balance |    $00, 000. 00 
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General  balance  sheet, — Contiuued. 
LEVEES,  WHITE  RIVER  FRONT. 


1837. 

Jaly  2  I  To  anioant  allotted  by  Mis- 
sissippi River  CommissioQ . 


$75, 000. 00 


75, 000. 00 


1887. 
Oct.  31 


By  amonnt  expended  from 

Jnly  1,  1887,  to  date 

By  btuanoe 


$1. 905. 61 
73, 004. 39 


75^0(10.00 


SECOND  DISTRICT. 


Diibarsements  made  under  appropriation  for  improving  Mississippi  River^  act  of  August 

5,  188C. 

[November  1, 1886,  to  November  1,  1887.  J 


CoDtraots  made  with— 


G.R.Brickey 

McKee,  McLaws  &  Co. 

Daniel  T.  Hartnott 

iteo.  Arnold  &  Co , 

J.J.Cooiiey , 

C.W.Huntw  &  Co 

Holmes  ic  Stockley 

Daniel  T.  Hartnett  — 

J.J.Cooney 

Joshua  T.  Jefferson 


For  what  made. 


pol 

Levee  work 

...do 

...do 

...do 

BruHh ami  poles. 

...do , 

Levoo  work..... 

..do 

...do 


Dlsbarse. 

ments  under- 

contract. 


53, 176. 58 
16.  253. 04 
11,838.24 
12,415.75 
1,  883. 70 
1,749.48 


Liabilities 

under 
contract 


$4. 416. 30 
4,  840. 52 


000.00 


\     73, 


100, 258. : 


82, 256. 82 


Total 


$2,941.41 
53, 176. 58 
16,  2.'>3.  04 
11,838.24 
12, 415.  75 
6. 300.  00 
6,  590. 00 

73, 000. 00 


182, 515. 02 


Disbursements  otherwise  than  under  contract. 


For  what  expended. 


Material  and  Aupplif^s. 
Siilwstenco  snpplies. . 

NTvic«»« 

^liscelkneoas 


By  public 
notice  and 
sealed  pro- 
posals. 


lu  open 
market. 


LiabUities. 


Total. 


$4, 766.  42 
1, 818. 21 


6.584.63 


$8, 072. 76 

846. 35 

27. 139. 62 

2, 241. 13 


$6. 649.  89 

1, 084. 05 

5,417.80 

146. 93 


13. 298. 67 


$19,489.07 

3,  748. 61 

32,  557. 42 

2,388.06 


58, 183. 16 


Smith  S.  Leacii, 

Captain  of  Engineers, 


UU  2. 

annual  report  for  the  fiscal  year  ending  june  30,  1888. 

The  Mississippi  Kiver  Commission, 

President's  Office, 
New  Yorlc,  September  21,  1888. 
Sir  :  The  Mississippi  River  Commission  has  the  honor  to  submit  a 
report  for  the  fiscal  year  ending  Jane  30, 1888,  embracing  the  following 
subjects : 

1.  Surveys  and  examinations. 

2.  Construction. 

3.  Financial  statements. 

4.  Estimates. 
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SURVEYS  AND  EXAMINATIONS. 

This  work  was  in  charge  of  Capt.  S.  S.  Leach,  Corps  of  Engineers, 
until  March  17,  1885,  when  he  was  reheved  by  First  Lieut.  J.  L.  Lusk, 
Corps  of  Engineers,  who  was  himself  relieved  by  Capt.  C.  F.  Powell, 
Corps  of  Engineers,  May  31,  1888. 

As  stated  in  the  last  Annual  Beport,  the  survey  of  the  Mississippi 
Eiver  below  Cairo  is  completed,  so  far  as  the  field  work  is  concerned, 
while  tlie  preparation  of  the  maps  for  publication  is  still  to  be  finished 
and  the  surveys  on  the  Upper  Mississippi  have  been  only  partially 
executed. 

During  the  past  year  no  field  work  has  been  done,  and  the  office 
work,  conducted  on  a  limited  scale  up  to  December  31,  1887,  has  been 
practically  suspended  since  that  time  for  want  of  funds. 

For  details  see  report  of  Lieutenant  Lusk,  secretary  of  the  Commis- 
mission,  Appendix  B. 

CONSTRUCTION. 

Oeneral  service. 

This  work  was  in  charge  of  First  Lieut.  J.  L.  Lusk,  Corps  of  Engi- 
neers, until  May  31,  1888,  when  he  was  relieved  by  Capt.  C.  F.  Powell, 
Corps  of  Engineers. 

The  survey  fleet  and  part  of  the  general-service  fleet  have  been  laid 
up  at  Chester,  111.,  where  such  repairs  as  were  needed  have  been  made. 

The  supply  of  stone  to  the  works  at  Memphis  and  Greenville  was 
attended  with  a  complication  of  difficulties.  The  laws  relating  to  the 
use  of  convict  labor  made  it  impossible  to  obtain  it  from  tlie  peniten- 
tiary authorities  at  Chester ;  the  low  stage  of  the  Ohio  cut  off  the  quar- 
ries on  that  river  j  and  the  protracted  low  water  on  the  Mississippi, 
with  the  dense  smoke  from  forest  fires,  made  navigation  very  slow  and 
hazardous.    The  loss  from  accident  was,  however,  trifling. 

For  details  and  financial  statement  see  report  of  Lieutenant  Lusk, 
Appendix  D. 

First  district 

(Cairo  to  foot  of  Island  No.  40, 220  miles.  Officer  in  charge,  Capt.  S.S.  Leach,  Corps 
of  Engineers,  to  March  25,1888  ;  after  that  date,  Capt.  W.T.  Rossell,  Corps  of  Engi- 
neers, Memphis,  Tenn.) 

Ko  work  of  channel  construction  has  been  done  during  the  year,  in 
consequence  of  the  prohibitions  of  Congress  as  to  revetment.  In 
November,  1887,  a  request  was  made  by  the  citizens  of  Hickman,  Ky., 
that  the  specific  appropriation  of  $18,7/50  for  that  point  might  be  ex- 
pended in  protecting  their  river  front ;  but  upon  examination  and  re- 
port by  the  engineer  officer  in  charge  it  appeared  that  there  was  no 
reason  for  departing  from  the  resolution  adopted  by  the  Commission  at 
their  meeting  in  September,  188G. 

The  works  on  Plum  Point  Reach  have  suffered  but  slight  damage  from 
river  action ;  and  this  has  been  confined  to  unguarded  parts  of  the  re- 
vetment in  Fletcher's  Bend,  which  has  held  out  better  than,  in  its  unfin- 
ished  condition,  was  expected.  In  the  dry  weather  of  November,  1887, 
fire  from  the  forests  was  communicated  to  Osceola  cross-dike  No.  4, 
and  800  feet  of  it  was  destroyed. 

The  deposits  behind  the  Plum  Point  dikes,  and,  to  some  extent,  in 
the  chutes  and  secondary  channels  on  the  reach,  have  increased  in  depth 
and  area;  and  the  restriction  of  the  low-water  channel  has  continued  to 
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maintain  good  navigation.  Tho  least  depth  foand  dnring  a  season  of 
unnsnally  low  water  was  S,5  feet,  and  this  only  for  a  day  or  two,  and 
depending  on  a  single  observation,  admitting  of  some  uncertainty;  aside 
from  this  the  least  depth  found  was  9  feet. 

The  necessity  of  holding  the  bank  line  is  growing  evident.  Caving 
in  Ash  port  Bend  indicates  that  protection  will  be  needed  there;  the  up- 
per end  of  the  Fletcher's  Bend  revetment  is  endangered  by  the  insta- 
bility of  the  bank  above  it ;  and  caving  below  the  Osceola  revetment 
possibly  threatens  to  re-open  Bullerton  Chute. 

Levees. — With  the  allotment  of  $75,000  for  levees,  Plum  Point  Reach, 
west  bank,  new  levee  ha«  been  built  and  old  work  enlarged  for  22  miles 
from  opposite  Ashport  to  the  Cmighead  Point  Levee,  closing,  in  con- 
junction with  work  done  by  private  persons,  a  front  of  30  miles,  over 
which,  in  the  flood  of  1882,  the  net  escape  was  35,000  cubic  feet  per 
second. 

For  details  see  report  of  Captain  Bossell,  Appendix  E. 

Second  districL 

(Island  No.  40  to  moatb  of  White  RiTer,  180  miles.  Officer  in  charge,  Capt.  S.  S. 
I/each,  Corps  of  Engineers,  to  March  25,  1885 ;  after  that  date  Capt.  W.  T.  Eossell, 
Corps  of  Engineers,  MemphiSi  Tenn.) 

The  channel  work  in  this  district  has  been  for  bank  protection,  con- 
fined to  Memphis  Harbor  and  Hopefield  Bend,  just  above.  During  the 
year  there  has  been  added  to  the  revetment  in.Uopeiield  Bend  4,000 
linear  feet  of  mattress,  335  feet  wide;  105  linear  feet  of  repair  work  has 
been  done.  The  entire  length  of  bank  revetted  is  now  12,000  feet. 
The  officer  in  charge  estimates  that  an  extension  of  5,000  feet  down- 
stream will  be  needed  to  secure  Hopefield  Point. 

The  revetment  of  Memphis  City  front  down  to  Beale  street  and  the 
Citizens'  Bluff  protection  work  below  that  point  have  been  completed, 
together  forming  a  system  10,000  feet  in  length  and  perfectly  protect- 
ing the  bank  for  the  present.  Caving  in  front  of  Fort  Pickering,  how- 
ever, indicates  that  it  will  be  necessary  to  extend  the  system  about 
6,000  feet  farther  down. 

Levees.— Yazoo  Front— The  allotment  of  $60,000  for  Robinsonville 
Levee  has  not  yet  been  expended,  awaiting  the  action  of  the  Yazoo- 
Mississippi  Delta  Levee  Board.  The  board  has  lately  announced  its 
readiness  to  begin  the  work,  and  authority  has  been  asked  to  make  au 
agreement  with  the  State  contractor  for  work  to  the  extent  of  the  allot- 
ment ;  the  whole  construction  to  be  subject  to  the  inspection  and  ap- 
proval of  the  United  States  engineer  officer  in  charge  of  the  district. 

White  River  Front— In  conjunction  with  the  board  of  Cotton  Belt 
Levee  District  No.  1.  the  allotment  of  $75,000  has  been  expended  on 
the  extension  of  the  levees  below  Helena,  Ark.,  and  a  line  14i  miles 
long  has  been  completed  to  a  grade  2  feet  above  the  high  water  of 
1886. 

For  details,  see  report  of  Captain  Rossell,  Appendix  F,  and  report  of 
operations  of  Mississippi  River  Commission,  dated  December  16,  1887, 
Appendix  Gt. 

Third  District 

(Month  of  White  River  to  Warrenton,  2*20  miles.  Officer  in  charge,  Capt.  W.  T. 
RoaaeU,  Corps  of  Engineers,  Memphis,  Tenn.) 

This  district  includes  Lake  Providence  Eeach  and  the  harbors  of 
Greenville  and  Vicksburg. 
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Lake  Providence  Reach. — No  work  Las  been  done  during  the  year. 
The  condition  of  the  work  is  sabstantially  as  at  the  last  annual  report, 
the  tops  of  the  piles  in  all  the  systems  giving  way  to  decay  and  the  at- 
tack of  drift.  This  does  not  sensibly  affect  the  deposits  in  the  closed 
chutes ;  the  depth  of  water  in  them  remains  stationary  or  continues  to 
decrease,  except  at  Mayersville,  where  the  caring  at  the  head  of  the 
island  has  flanked  the  dike.    Here  the  chute  has  increased  in  depth. 

The  revetments  on  Mayersville  Island  and  at  Pilcher's  Point  remain 
as  at  the  last  report,  the  small  portions  still  in  place  having  undergone 
no  further  loss. 

The  lowest  water  of  the  year  was  15  feet  on  the  Lake  Providence 
gauge  November  22-24,  at  which  time  Stack  Island  Crossing,  the 
shoaleston  the  reach,  gave  0  feet  depth.  The  least  depth  on  this  cross- 
ing, which  has  deteriorated  since  the  suspension  of  operations,  was  7 
feet,  in  September,  at  a  higher  stage,  before  the  river  had  selected  its 
low-water  channel. 

The  banks  of  the  reach  have  been  more  unstable  than  heretofore,  in 
consequence  apparently  of  changes  in  the  regimen  of  the  river  above, 
the  total  caving  amounting  to  about  300  acres  on  each  bank. 

ChreenvUle  Harbor. — The  attention  of  the  Commission  was  invited,  in 
1883,  to  the  recession  of  the  bank  at  Greenville,  Miss ,  and  in  the  An- 
nual Eeport  for  1884  an  estimate  for  the  protection  of  this  place  was  in- 
troduced. In  the  act  of  August  5,  1886,  a  specific  appropriation  of 
$37,500  was  made,  but  the  Commission,  considering  this  too  small  for 
successful  application,  did  not  feel  justified  in  recommending  its  ex- 
penditure. 

In  July,  1S87,  the  city  of  Greenville  having  engaged  to  supplement 
the  approi)riation  by  at  least  on  equal  amount,  a  project  was  adopted 
which  received  the  approval  of  the  Secretary  of  War,  and  has  since 
been  carried  into  effect.  The  system  includes  10  sloping  spurs  of  crib- 
work  resting  on  mattress  foundations  and  extending  from  the  deepest 
water  to  high-water  mark.  These  are  situated  about  500  feet  apart, 
and  by  their  action  on  the  currents,  shown  by  the  filling  which  they 
have  already  induced,  have  protected  that  part  of  the  bank  immedi- 
ately endangered.  In  case  the  remaining  part  of  Island  83,  which  lies 
just  above  the  works,  and  has  been  subject  to  serious  erosion,  should  be 
carried  away  before  the  strain  upon  it  is  relieved,  the  upper  end  of  the 
work  just  finished  will  be  exposed  to  attack,  and  additional  work  will 
be  required  to  make  it  secure.  Extension  down-stream  is  also  to  be 
provided  for.  The  cost  of  the  work  just  completed  is  about  f  20  per 
linear  foot  of  bank  protected. 

Vioksburg  Harbor, — The  project  for  improvement  by  constructing 
dikes  and  dredging  a  basin  and  canal  to  5  feet  below  the  zero  of  the 
gauge,  as  stated  in  the  last  annual  report,  was  recommended  by  the  Com- 
mission July  1,  1887,  and  approved  by  the  Secretary  of  War,  with  au- 
thority to  begin  the  work  with  the  specific  appropriation  of  the  act  of 
August  5, 1886.  In  pursuance  of  the  project  a  close  dam  has  been  built 
from  the  city  to  De  Soto  Island,  1,750  feer,  and  a  screen  dike  4,000  feet 
in  length,  from  the  foot  of  De  Soto  Island  to  and  along  the  canal.  The 
canal  has  been  dredged,  for  its  full  length  of  5,150  feet,  to  18  feet  on 
the  gauge,  with  a  width  of  75  feet,  which  under  the  contract  is  to  be  in- 
creased to  100  feet. 

The  mean  fill  over  the  canal  site  during  the  year  has  been  1.2  feet. 
It  is  expected  that  after  completion  of  the  work  this  will  be  reduced 
one-half,  leaving  less  than  30,000  cubic  yards  co  be  removed  by  annual 
dredging. 
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Delta  Point — No  work  has  been  done,  but  several  slips  in  thp  bank 
above  the  revetment  show  erosion  there  which  will  require  extension  of 
the  revetment  up-stream. 

Levees — Tensas  Front — With  an  allotment  of  $56,500  for  the  levee 
from  Amos  Bayou  to  Arkansas  City,  and  a  later  allotment  of  $155,083 
for  levees  from  Amos  Bayou  to  the  Louisiana  State  line,  work  has  been 
carried  on  alonfif  the  whole  front.  It  had  been  decided  by  the  Com- 
mission to  build  the  line  3  feet  above  the  highest  water  from  Amos 
Bayou  to  Lucca  Landing;  from  there  to  Arkansas  City  2^  feet,  and  the 
rest  2  feet,  except  at  lake  crossings,  where  greater  heigbt  would  be 
given.  This  work  has  been  finished,  with  the  exception  of  a  portion 
below  Lucca  Landing,  where  caving  is  feared,  and  the  Whiskey  Chute 
levee,  where  extensive  sinking  has  delayed  completion. 

The  escape  on  this  front,  from  Amos  Bayou  to  the  lower  limit  of  the 
district,  opposite  Warrenton,  Miss.,  during  the  last  high  water,  has 
been  confined  to  a  gap  left  in  a  part  of  the  work  done  in  the  State  of 
Arkansas  by  the  State  of  Louisiana,  and  a  small  break  near  Grand  Lake; 
the  levees,  with  these  exceptions,  being  continuous.  Considerable  sink- 
ing has  occurred  at  Lake  Chicot  crossing,  and  more  may  be  expected. 

For  details,  see  report  of  Captain  Rossell,  Appendix  H. 

Fourth  District 

(Warrenton,  Miss.,  to  Head  of  Passes— 484  miles.  Officer  in  charge,  Capt.  D.  C. 
Kingman,  Corps  of  Engineers,  New  Orleans,  La.) 

Harbor  of  New  Orleans. — In  Gouldsboro  Bend  one  new  spur  has  been 
constructed  and  two  others  raised  to  grade,  completing  the  system  of 
six  spurs,  as  projected.  Examination  shows  that  the  construction  has 
protected  the  bank ;  it  can  not  be  discovered,  however,  that  any  deposit 
between  the  spurs  has  been  induced. 

Rectification  of  Bed  and  Atchafalaya  river s.-^The  location  fixed  ui)on 
for  the  first  of  the  projected  system  of  six  submerged  dams  in  the  Atch- 
afalaya is  about  500  leet  below  the  Bayou  des  Glaizes.  The  mattress 
sill  for  this  dam  has  been  laid  during  tbe  year,  and  connected  with  the 
levees  on  each  side  by  earthen  dikes  sodded  or  (if  below  ordinary  high 
water)  paved  with  stone. 

For  the  maintenance  of  a  navigable  channel  in  lower  Old  River,  $15,000 
was  allotted.  This  was  expended  during  the  low- water  season  in  an 
ineffectual  attempt  to  keep  the  channel  open  by  the  methods  heretofore 
used.  The  failure  was  due  to  the  same  causes  as  in  the  preceding  year, 
viz,  the  forcing  np  of  the  bottom  by  the  weight  of  the  banks,  as  the  river 
fell,  and  the  absence  of  scouring  force  due  to  the  simultaneous  decline 
of  both  rivers,  with  feeble  currents  in  alternating  directions.  Naviga- 
tion was  closed  from  the  beginning  of  August  to  the  middle  of  Decem- 
ber. 

Levees. — ^With  allotments  amounting  to  $105,000,  the  Deer  Park  levee 
has  been  built,  and  up  to  May  30  about  one-half  of  the  new  Kempe 
levee.  The  State  and  district  authorities  have  undertaken  the  closure 
of  Diamond  Island  gap  by  a  levee  nearly  7  miles  long,  of  which  about 
two-thirds  has  been  completed.  Repairs  have  also  been  made  to  the 
levee  at  Shipp's  Bayou  and  to  Glasscock's  levee,  which  had  been  again 
damaged  by  beavers. 

When  work  now  in  progress  is  completed  the  only  gaps  in  levees  in 
this  district  will  be  Bougere  Crevasse,  23,400  feet  long,  and  from  Black 
Hawk  to  Red  River,  about  90,000  feet. 

Surveys  in  Morganza  Bend  show  an  increase  in  area  of  the  river  sec- 
tions both  above  and  below  the  site  of  the  crevasse  since  its  closure. 
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For  details  aud  a  discussion  of  the  Atchafalaya  problem,  see  report 
of  Captain  Kiugman,  Appendix  I. 

REMARKS. 

No  appropriations  for  the  expenses  of  the  Mississippi  Biver  Commis- 
sion have  been  made  since  July  7, 188'4.  The  resnlt  has  been  that  the 
Commission  has  been  unable  properly  to  perform  its  duties  or  to  ex- 
amine the  works  for  which  it  is  reponsiblc.  No  inspection  by  the  Com- 
mission of  the  works  along  the  river  has  been  possible  since  November, 
1885,  on  account  of  lack  of  funds. 

The  river  and  harbor  aet  of  August  5, 1886,  limited  the  Commission 
in  the  use  of  revetment  to  so  great  a  degree  as  to  make  it  unadvisable 
to  attempt  much  work  on  the  Plum  Point  aud  Lake  Providence  reaches 
with  the  funds  it  provided.  The  result  of  this  limitation  has  been  loss 
of  work  and  increase  in  the  final  cost  of  impiovement.  The  last  work 
of  an3'  importance  on  these  reaches  was  with  the  funds  provided  by  the 
river  and  harbor  act  of  July  5,  1884;  thus,  during  a  long  interval  of 
time,  the  works  have  been  exposed  to  the  attacks  of  the  river,  and  for 
all  wood; work  above  water  to  great  injury  by  decay.  In  the  Plum  Point 
Reach,  while  some  work  has  been  lost,  the  injury  as  yet  has  not  been 
arge,  but  the  works  in  the  Lake  Providence  Reach  are  now  in  a  very  un- 
latisfactory  condition. 

FINAIICIAL  STATEMENTS. 

Appropriation  for  salaries  and  expenses  Mississippi  River  Commission : 

Balance  ou  hand  July  1,  1887 |3,501.14 

Expended  from  July  1,  1887,  to  Jnne  30,  1888 3,500.95 

Balance  on  hand  July  1, 1888 0. 19 

Appropriation  for  surveys  of  Mississippi  River: 

Balance  on  hand  July  1,  1887 10.481.05 

Expended  from  July  1,  1887,  to  Jnne  30,  1888 9,597.24 

Balance  on  hand  July  1,  1888 863.81 

Appropriation  for  improving  Mississippi  River: 

Balance  on  hand  July  1,  1887 1,402,93G.83 

Refunded  on  sundry  accounts _    18 

Total 1,402,937.01 

Expended  from  July  1,  1887,  to  June  30. 1888 965,934.71 

Balance  on  hand  July  1,  1888 437,002.30 

SSTIMATB  OF  PUXDS  FOR  THK  MISSISSIPPI  RIVER  COMMISSION  FOR  THE  FISCAL  YEAR 

ENDING  JUNE  30,    1890. 

Sundry  civil  bill, 

Mississippi  River  Commission  :  For  salaries,  inspections,  and  traveling  ex- 
penses of  the  Mississippi  River  Commission  ;  for  printing  and  telegraph- 
ing; for  office  expenses  and  miscellaneous $35,000 

Biver  and  harbor  hill. 

For  surveys  and  examinations  of  the  Mississippi  River  from  the  Head  of  the 
Passes  to  its  headwaters — continuing  survey $150,000 

For  improving  the  Mississippi  River  from  the  Head  of  the  Passes  to  the 
month  ofthe  Ohio  River 4,000,000 

For  work  at  Columhns,  Ky.^ontinuing  improvement 25, 000 
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For  work  at  Hickman,  Ky.— continuiu^  improvement $181, 750 

For  work  at  Greenville,  Miss.— cou tinning  improvement 230,000 

For  work  at  Vicksbur^,  Miss 125,000 

For  work  at  New  Orleans,  La 230,000 

For  rectification  of  Red  and  Atchafalaya  rivers 300, 000 

0.  B.  COMSTOOK, 

Lieut  GoL  of  Engineers, 
Bvt.  Brig.  Oen.y 
President  Miss.  E.  Comm. 
Chas.  R.  Suter, 
Lieut  Col.  of  Engineers,  U.  8.  A. 
B.  M.  Harrod. 
R.  S.    Taylor. 
S.  W.  Ferguson. 
O.  H.  Ernst, 

Major  of  Engineers. 
The  Secretary  of  War, 

(Through  the  Chief  of  Engineers.) 
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Changes  in  bank  lines,  Appendix  E. 
Memphis  Reach  and  Harbor,  Appendix  F. 
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Note.— In  consequence  of  the  resiguatioa  of  Professor  Henry  Mitchell,  there  is  a 
vacancy  in  the  Commission. 
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Appendix  A. 

EFFECT  OP  OVERFLOW  IN  DIMINISHING  VELOCITY  OP  MISSISSIPPI 
RIVER,  AND  EFFECT  OF  LEVEES  ALONG  YAZOO  FRONT  ON  FLOOD 
HEIGHTS  IN  1882  AND  1883. 

SECOND  PAPER. 

Paper  presented  by  General  C.  B.  CometocJc  at  a  meeting  of  the  Commission  on  hoard 
steamer  Mississippi  November  10^  1885. 

1.  In  a  paper  dated  March  15, 1884,  addressed  to  the  Mississippi  River  Commission 
and  published  in  its  annual  report  for  It^,  I  concluded  :  1st,  that  the  observations 
of  the  Commission  give  no  support  to  the  theory  *^  that  when  flood  escape  over  the 
Mississippi  River  bauks  begins  the  velocities  in  the  main  river  are  checked  and  de- 
posits induced ;  and  the  checking  of  velocity  arises  from  this  escape ; "  2d,  that 
*^  the  theory  that  levees  built  in  18d2-'83  reduced  the  flood  heights  at  Vicksburg  in 
1883  as  compared  with  188*2  is  not  needed  to  account  for  the  facts." 

Under  date  of  August  28,  1885,  Maj.  C.  R.  Snter  submits  to  the  president  of  the 
Commission  a  paper  prepared  in  accordance  with  Major  Suter's  instructions,  dissent- 
ing from  those  conclusions.  As  those  conclusions  were  correct,  the  paper  needs  exam- 
ination. 

The  first  conclusion  will  first  be  considered.  The  majority  of  the  Mississippi  River 
Commission,  in  their  report  for  1883,  say:  **The  loss  of  volume  through  high-water 
outlets  causes  both  a  diminution  of  velocity  and  a  deflection  of  the  thread  of  move- 
ment of  the  stream  towards  the  outlet,  accompanied  by  loss  of  the  power  necessary  to 
transport  the  material  with  which  it  is  loaded." 

If  it  is  true  that  when  overflow  begins,  the  velocity  in  the  river  is  diminished  by 
the  overflow  accurate  velocity  observations  in  the  main  river  at  the  time  of  flood 
escape  should  establish  that  fact.  In  my  paper  of  March  15,  1884,  I  showed  that  the 
.Commission  was  then  in  possession  of  such  observations  at  twelve  points  where  over- 
flow occurred,  scattered  from  near  Saint  Paul  to  the  Red  River.  At  eleven  of  these 
points  there  is  no  decrease  in  the  velocity  of  the  main  river,  as  it  rises  from  the  stage 
when  overflow  begins,  to  its  maximum  stage.  At  one,  Hays'  Landing,  there  is  a 
slight  decrease.  At  eight  of  the  twelve  stations  the  velocity  steadily  increases  dur- 
ing this  period.  At  three  others  the  velocity  remains  about  the  same  during  this 
period.  At  two  of  these  three,  Grafton  and  Clayton,  this  constancy  of  velocity  dur- 
ing the  overflow  period  seems  to  be  accounted  for  by  the  local  slopes.  At  the  third, 
Hannibal,  there  are  not  sufficient  data  for  discussion ;  s^t  one  out  of  the  twelve, 
namely,  Hays'  Landing,  there  are  at  times  great  irregularities  in  the  velocities, 
which  are  at  least  in  part  accounted  for  by  the  variation  m  slopes;  but  the  velocities 
while  the  river  was  rising  from  its  overflow  stage,  January  23,  to  its  maximum  height, 
March  20,  were  quite  regular.  From  January  23  to  February  27,  the  velocities  varied 
little  from  5.9  feet.  Between  February  27  and  March  20  ten  velocities  were  meas- 
ured. They  are  well  represented  by  a  right  line  giving  for  February  27,  1882,  gauge 
equal  37.52  feet,  mean  velocity  equal  6  feet,  and  for  March  20,  1882,  ^ange  equal 
38.59  feet,  mean  velocity  equal  5.5  feet.  Here  is  a  case  where  the  velocities  diminish 
about  0.5  foot  as  the  river  rises  towards  its  maximum.  But  in  ray  judgment  this  de- 
crease of  8  per  cent,  in  velocity  is  essentially  accounted  for  by  the  fact  that  the  fall 
in  the  water-surface  from  Lake  Providence  to  Hays'  Landing  was  4.05  feet  on  Feb-* 
ruary  27,  1882,  and  3.28  feet  on  March  20,  1832,  a  decrease  of  19  per  cent.,  while  from 
Hays' Landing  to  Vicksburg,  on  the  same  dates,  the  falls  were  12.98  feet  and  9.87  feet, 
a  decrease  of  24  per  cent.  These  decreases  above  and  below  Hays'  Landing  indicate 
a  reduction  in  the  slope  between  the  two  dates  of  about  21  per  cent,  at  this  place, 
which,  by  the  ordinary  velocity  formula  would  account  for  a  diminution  in  velocity 
of  10  per  cent.,  or  slightly  more  than  the  observed  diminution.  No  new  theory  is 
needed  to  account  for  the  difference  in  velocity  between  the  two  dates,  February  ^7, 
1882,  and  March  20,  1882. 

2.  It  seems  scarcely  necessary  to  say  to  the  Commission  that  slopes  over  lon^  dis- 
tances are  used  because  they  are  the  only  ones  available  for  comparisons.  While  at 
high  stages  the  slopes  on  the  river  become  much  more  uniform  that  at  low  river,  yet 
the  changes  in  slope  at  a  given  station  derived  from  stretches  of  the  river  above  and 
below  (the  lower  being  4b  miles  in  length),  must  be  regarded  as  giving  only  a  gen- 
eral indication  of  the  changes  going  ou  in  the  local  slope,  which,  however,  is  valu- 
able in  the  absence  of  more  accurate  information. 

The  paper  submitted  by  Major  Suter  contains  remarks  on  the  Fulton  slopes  and 
discharges  of  1884,  and  those  between  Arkansas  City  and  Vicksburg  in  1882  and  1883. 
They  add  no  information  that  affects  my  first  conclusion.    Everyone  knows  that  the 
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upper  part  of  a  Telocity  cnrre  is  sometimes  irregular.  The  important  plolnt  is,  do  the 
velocltlea  seriously  decrease  when  the  overflow  stage  is  reached  in  consequence  of  the 
water  escape  over  the  hanks,  and  does  this  checking  of  velocity  cause  de^iosits  in  the 
river  helowf  If  the  checking  of  velocity  without  any  change  of  slope  to  account 
for  it,  were  a  fact,  it  ceitainly  ought  to  he  shown  at  some  one  of  our  twelve  discharge 
stations  examined.  As  it  is  not,  I  can  only  repeat  my  first  conclusion,  namely,  **  that 
the  observations  of  the  Commission  give  no  support  to  the  theory  that  when  flood 
escape  over  the  Mississippi  River  banks  begins  the  velocities  in  the  main  river  are 
checked  and  deposits  induced,  and  that  the  checking  of  velocity  arises  from  this 
escape." 

3.  The  second  conclusion  in  my  paper  of  March  15, 1884,  is,  that  *^  the  theory  that 
levees  built  in  1882-'83  reduced  the  flood  heights  at  Vicksburg  in  1883  as  compared 
with  1082,  is  not  needed  to  account  for  the  ^ts.'' 

Major  Snter,  in  his  letter,  dissents  from  this.  In  my  paper  of  March  15,  1884,  my 
conclasion  was  based  merely  on  the  relative  stages  of  the  Mississippi  River  at  He- 
lena; on  those  of  the  White  and  Arkansas  rivers  at  or  near  the  time  of  the  maxi- 
mum Vicksburg  gauge-reading,  and  on  the  probably  smaller  return  flow  from  the 
Yazoo  swamp  in  1883  than  in  1882.  As  the  gauges  from  Lake  Providence  to  Helena 
at  the  maximum  stage  (48.8)  at  Vicksburg,  March  20,  1&8*2,  were  higher  than  at 
the  Vicksburg  maximum  stage  (43.8)  April  7,  1883,  by  amounts  that  increased  from 
5  feet  at  Vicksburg  to  9  feet  at  Helena,  this  strongly  indicated  a  smaller  discharge  in 
that  part  of  the  river  in  1883.     But  in  my  paper  no  attempt  was  made  to  determine  the 

Jirecise  discharges  in  1883,  as  the  data  for  such  a  determination  are  far  from  sufBcient 
or  exactness  between  Helena  and  Vicksburg.  As  the  paper  submitted  by  Major  Snter 
attempts  to  determine  such  discharges  and  give  a  value  for  the  discharge  at  Vicksburg 
in  188;i  at  the  maximum  gauge-reading  which  for  the  main  river  at  Vicksburg  is 
2:n,U00  cubic  feet  per  second  larger  than  the  corresponding  discharge  in  1882  (the 
Yazoo  swamp  return  flow  In  both  years  being  excluded),  it  becomes  necessary  to 
make  the  best  estimate  possible  of  these  discharges  in  1882  and  1883  in  order  to  show 
that  my  conclusions  were  correct  and  that  the  paper  is  not. 

4.  On  March  20,  1882,  the  Vicksburg  gauge  reached  its  maximum  for  the  year 
of  48.75  feet,  and  the  discharge  at  Hays'  Lauding  on  that  day  was  937,000  cubic 
feet  with  a  gauge-reading  of  38.59  feet.  .On  April  7,  18^,  the  Vicksburg  gauge 
reached  its  maximum  for  that  year  of  43.80  feet,  and  the  Lake  Providence  gauge  read 
32.20  feet.  What  was  the  discharge  at  Hays'  Lauding  on  that  day  t  There  was  no 
gauge  record  at  Hays'  Landing,  and  the  Hays'  Landing  gauge-reading  must  be  com- 
puted from  the  Lake  Providence  reading.  In  1882,  at  Lake  Providence  stage  of  33.20, 
that  gange  read  on  an  average  about  0.5  foot  more  than  the  Hay's  Landing  gauge, 
and  32.7  feet  will  accordingly  be  taken  as  the  Hays'  Landing  gauge-reading,  April  7, 
1883.  If  the  Hays'  Landing  discharge  curve  of  1882  gave  in  the  vicinity  of  this 
gauge-reading  but  a  single  value  for  the  discharge  that  value  might  be  taken  as  an  ap- 
proximation to  the  discharge  there  on  April  7,  1883.  Unfortunately,  in  the  vicinity 
of  33  feet  it  gives  widely  varying  values  for  the  discharge.  It  is  known  that  slope, 
when  mean  depths  vary  little,  exercises  a  powerful  influence  on  velocity.  Hence,  in 
selecting  from  the  discharge  curve  of  1882  a  discharge  which  would  most  probably 
representthatof  April7,  1883,  the  dates  in  1882  selected  should  have  not  only  gauge- 
readings  but  also  slopes  as  nearly  equal  as  possible  to  those  observed  April  7,  1883. 

The  nearest  gauges  read  in  both  years  were  those  of  Greenville,  Lake  Providence, 
and  Vicksburg,  hence  these  must  be  used  in  comparing  slopes.  (It  is  not  probable 
that  the  average  values  of  the  slopes  would  be  much  different  if  Hays'  Landing  were 
to  replace  Lake  Providence.)  On  April  7,  18s3,  the  fall  in  the  river  surface  from 
Greenville  to  Lake  Providence  was  19.13  feet,  and  from  Lake  Providence  to  Vicks- 
burg was  12.98  feet. 

Since  the  return  flow  from  the  Yazoo  swamp  produces  most  effect  on  slope  where  it 
enters  the  Mississippi,  and  the  effect  nearly  disappears  in  going  up-stream,  there  is 
reason  to  believe  that  while  the  Yazoo  swamp  return  flow  is  controlling  the  fall  be- 
tween Lake  Providence  and  Vicksburg,  the  local  slope  at  Hays'  Landing  will  depend 
much  more  closely  on  the  average  slope  above  than  on  that  below.  Therefore,  since 
there  was  no  time  in  1882  when  the  two  falls  from  Greenville  to  Lake  Providence  and 
from  Lake  Providence  to  Vicksburg  were  each  equal  to  those  falls  on  April  7,  1^*83, 
we  must  take  the  date  in  1882  when  the  fall  from  Greenville  to  Lake  Providence  was 
most  nearly  equal  to  the  same  fall  on  April  7,  1883. 

In  1882  the  Greenville  gauge  record  is  missing  from  April  9  to  April  22  inclusive, 
but  as  far  as  can  be  Judged  by  the  general  form  of  the  curve,  and  from  a  comparison 
of  it  with  that  of  Arkansas  City,  the  fall  between  Greenville  and  Lake  Providence 
in  the  river  surface,  between  February  1, 1^2,  and  June  25,  1882,  had  no  value  less 
than  20.98  feet,  which  was  reached  on*May  6, 1882.  On  that  day  the  fall  from  Lake 
Providence  to  Vicksburg  was  14.43  feet.  From  these  data  it  is  seen  that  at  no  time 
between  February  1  and  June  25,  1882,  was  tho  average  slope  between  Greenville  and 
Lake  providence  as  small  as  on  April  7, 1883 ;  that  its  minimum  value  in  the  overflow 
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period  in  1882  was  on  May  6,  1882,  when  it  was  9  per.  cent,  greater  than  on  April  7, 
18H3;  and  that  on  May  6,  18»^,  the  average  slope  between  Lake  Providence  and 
Vicksburg  was  tO  per  cent,  greater  than  on  April  7,  1883.  Both  stretches  agree  in 
indicating  a  less  slope  at  Hays^  Landing  at  the  later  than  at  the  earlier  date,  and 
giving  double  weight  to  the  flrst  it  would  follow  that  the  Hays'  Landing  slope  was  9 
.  per  cent,  less  in  1883.  May  6, 1882,  the  Lake  Providence  gange  read  32.85  feet,  and 
it  read  33.20  feet  on  April  7,  1883.  There  is  no  information  to  show  that  the  river- 
bed had  changed  between  1882  and  1883.  so  that  we  must  depend  on  gange-readings 
and  the  slopes  for  the  discharge  at  Hays'  Landing  on  April  7,  1883.  The  gange-read- 
ings are  practically  the  same,  the  evidence  adduced  above  is  strong  that  tne  slope 
was  mncn  less  at  the  later  date.  The  (Bonclnsion  then  follows  that  on  April  7,  18r<3, 
the  discharge  at  Hays'  Lai^ding  was  less  than  on  May  &  or  6,  1H82,  when  it  was  ob- 
served as  790,000  cubic  feet.  This  value  will,  however,  be  taken  for  the  discharge  on 
April  7,  1883.  ^ 

5.  Having  found  937,000  and  790,000  cubic  feet  per  second  as  values  for  the  dis- 
charges at  Hays'  Landing  at.the  times  of  the  maximum  flo<ids  at  Vicksburg  in  1^ 
and  1883,  those  for  the  part  of  the  river  between  Arkansas  City  and  Cottonwood,  3 
miles  below  Hays'  Landing,  where  the  return  flow  from  the  Yazoo  swamp  in  1882  be- 
gan to  come  back  into  the  river,  may  now  be  compared.  Since  no  measures  were  made 
of  the  Yazoo  return  flow  in  either  year,  no  reliable  comparisons  of  discharges  in  the 
two  years  can  be  made  between  Cottonwood  and  Vicksburg,  and  the  paper  t«nds  to 
confuse  and  mislead  by  neglecting  this  fact.  March  20,  1882,  the  Hays'  Landing 
observed  discharge  was  937,000  cubic  feet  per  second.  There  was  no  escape  be- 
tween Hays'  Landing  and  Cottonwood.  The  Mississippi  River  Commission  Report 
for  1884  gives  no  escape  into  the  Yazoo  swamp  between  Hays'  Landing  and  Arkansas 
City  and  (pp.  61-2)  an  escape  of  82,000  cubic  feet  into  the  Tensas  swamp  between  the 
same  points.  This,  added  to  9:^,000,  gives  1,019,000  for  the  discharge  at  Arkansas 
City  on  March  19, 1882.  Adopting  the  probably  too  large  value,  790,000  cubic  feet, 
previously  obtained  as  the  discharge  at  Hays'  Landing  on  A]>ril  7,  1883,  since  the 
river  from  Hays'  Landing  to  Arkansas  City  was  below  overflow  stage,  the  same 
discharges  may  be  assumed  as  approximations  over  the  whole  stretch. 

Tabulating  the  results  for  dates  of  maximum  flood  at  Vicksburg  in  1882  and  1883: 


Date. 

Grange. 

Feet. 
44.90 
37. 25 
3K.32 
33.20 

Discharge. 

Arkdnaas  Cltv 

Mar.  19,1882 
Apr.     6, 1883 
Mnr.  20,1882 
Apr.     7,188.3 
Mar.  20, 1882 
Apr.    7,1883 

1,  019, 000 

Do 

790,000 
937.000 

Lake  Providence 

Do , 

790.000 

Cottonwood 

937,000 

Do 

790,  000 

From  this  table  it  is  seen  that  the  return  flow  of  the  Yazoo  swamp  in  1882,  at  the 
time  of  the  maximum  Vicksburg  flood  on  March  20,  was  superposed  at  Cottonwood 
and  below  on  the  main  river,  which  had  a  larger  discharge  than  at  the  corresponding 
maximum,  April  7,  1883,  by  about  147,000  cubic  feet. 

The  paper  submitted  by  Major  Suter  gives  the  following  table,  in  which  the  dis- 
charges for  1882  agree  with  those  given  in  the  preceding  table,  while  for  1883  they 
differ  widely. 


Arknnsas  City  . . . 

Do 

Lake  Providence, 

Do 

Vicksburg 

Do 


Date. 

Gange. 

Discharge. 

1 

Feet. 

Mar.  19.1882 

44.80 

1,012,000 

Apr.    6.188:j 

37.10 

904,000 

Mar.  20, 1882 

38.30 

937,  OuO 

Apr.    0.188,3' 

33.05 

964.000 

Mar.  21,1882 

48.75 

668.000 

Apr.    7,18S:J 

43.80 

905,000 

The  canse  of  the  difference  needs  examination.  It  should  bo  noted  that  the  668,000 
and  905,000  cubic  feet  given  in  the  last  table  as  Vicksburg  discharges  are  not  such 
in  fact,  but  are  Vicksburg  discharges  minus  Yazoo  swamp  return-flow,  and  hence 
they  give  no  idea  of  the  relative  Vicksburg  discharges  in  the  two  years. 

To  get  the  discharge  at  White  River  on  April  7, 1883,  the  paper  takes  the  Helena 
discharge  for  April  3,  1883,  from  the  Helena  discharge  curve  of  1882  as  740,000  cubic 
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feet,  aud  then  to  get  the  discbarge  at  White  River  on  April  4  adds  224,000  cubic  feet,  de- 
rived by  avery  uucertain  method,  when  asimpleaud  pretty  reliable  oneniight  have  been 
oscd.  At  White  Ri  ver  the  Mississippi  was  about  6  feet  below  overflow  stage  on  April 
4,  ld83,  so  that  the  White  River  swamp  must  have  been  almost  entirely  drained.  In- 
deed, the  Helena  and  Memphis  guage  curves  show  that  the  far  larger  St.  Francis 
swamp  was  almost  entirely  drained  by  April  B.  Hence,  to  obtain  the  discharge  jnsc 
below  White  River  on  April  4, 1883,  as  there  was  no  escape  and  the  only  inflow  was 
that  of  White  River  without  swamp  return-flow,  which  had  probably  ceased,  it  is 
only  necessary  to  add  the  White  River  discharge  for  April  4.  In  the  printed  list  of 
daily  discharges  this  is  given  as  17,800  cubic  feet,  which  added  to  740,000  gives  758,000 
eabic  feet.  Instead  of  17,800  the  paper  adds  224,000,  and  hence  makes  all  the  dis- 
charges for  1883.  given  in  the  last  table,  about  200,000  cubic  feet  too  lar^^e. 

It  is  not  known  how  the  flow  of  the  White  and  Arkansas  rivers  was  distributed  at 
their  mouths.  Their  combined  flow  was  but  about  65,000  cubic  feet  at  this  date.  If 
both  rivers  had  discharged  through  White  River  mouth,  but  65,000  cubic  feet  should 
then  be  added  instead  of  224,000  to  give  the  discharge  just  below  White  River.  On 
April  1  aud  2  the  combined  discharge  of  the  two  rivers  was  still  less,  and  these  were 
the  discharges  which  reached  their  mouths  on  April  4. 

This  explains  the  chief  difference  between  the  two  tables  and  shows  the  error  in 
the  one  last  given. 

It  may  be  noted  that  on  April  4, 1883,  the  Arkansas  River  discharge  given  in  the 
printed  list  is  47,000  cubic  feet.  If  this  be  added  to  the  758,000  cubic  feet  discharge 
at  White  River  there  results  for  the  discharge  at  Arkansas  City,  April  5^  805,000  cubic 
feet,  which  difl'ers  but  slightly  from  that  derived  from  Hays'  Landing  and  given  in 
the  first  table  as  790,000  cubic  feet. 

It  is  therefore  seen  that  the  method  followed  in  the  paper  submitted  by  Major 
Suter  would,  if  correctly  applied,  prove  that  the  discharges  at  the  time  of  the  Vicks- 
burg  maxima  in  1^:82  were  much  greater  than  those  of  1883  above  where  the  Yazoo 
swamp  return-flow  comes  in. 

6.  An  attempt  will  now  be  made  to  form  an  idea  of  the  relation  between  the  Yazpo 
swamp  return-flows  in  the  two  years  at  the  time  of  the  greatest  floods  at  Vicksburg, 
though  from  lack  of  data  nothing  precise  can  be  obtained. 

As  those  greatest  flood  heights  result  from  this  return  flow,  the  return  flow  must 
be  a  maximum  at  about  the  time  of  the  maximum  height.  In  the  Mississippi  River 
Commission  Report,  1884,  may  be  found  values  of  the  observed  escape  into  the  Yazoo 
swamp  in  1882  and  1883.  They  are  respectively  782,000  and  546,000  cubic  feet  per 
second.  In  1883  the  observations  were  made  near  the  maximum  stage  of  the  river, 
but  in  1882,  over  the  past  where  the  greatest  escape  occurred,  they  were  made  at  a 
stage  from  1  to  2.2  feet  below  the  maximum  stage.  Although  the  length  of  the  cre- 
vabses  would  increase  between  the  maximum  stage  and  observations  ten  days  or  more 
later,  it  is  not  probable  that  this  increase  would  balance  the  decreased  flow  due  to  a 
fall  in  the  river  surface,  and  it  is  probable  that  the  1882  observed  escape  should  be 
increased  to  give  the  maximum  value.  If  the  value  were  increased  it  would  make 
the  ratio  of  maximum  return  flow  to  maximum  escape  smaller  than  that  given  below. 
Take,  however,  the  observed  value,  782,000  cubic  feet. 

Humphrey's  aud  Abbot,  in  1858,  obtained  a  discharge  curve  for  Vicksburg.  In  1885, 
the  Mississippi  River  Commission  obtained  a  discharge  curve  at  Warrenton,  just  be- 
low Vicksburg,  for  Vicksburg  gauge  readiugs  varying  from  4  to  41  feet.  The  ascend- 
ing branches  of  the  two  curves  agree  remarkably  well,  and  notwithstanding  the  oc- 
cnrrence  of  the  Vicksburg  cut-ofl:'  between  the  two  dates,  this  enables  us  at  once  to 
use  Humphreys  aud  Abbot's  Vicksburg  discharge  curve  to  determine  discharges  now 
occurring. 

On  June  24,  1858,  with  Vicksburg  gauge  reading  48.2  feet  (48.8  feet  on  our  gauge), 
they  observed  a  discharge  of  1,244,000  cubic  feet  per  second.  As  on  March  20, 
1882,  our  Vicksburg  gauge  read  48.75  feet,  we  may  take  1,244,000  cubic  feet  as 
the  discharge  on  that  day.  At  this  time  the  escape  into  the  Tensas  swamp  between 
Hays'  Landing  and  Vicksburg  (M.  R.  C.  Rep.,  1884,  p.  82)  was  269,000  cubic  feet, 
which,  added  to  1,244,000,  gives  a  sum  of  1,513,000  feet.  Subtracting  the  observed 
Hays'  Landing  discharge  (937,000)  there  remains  576,000  as  the  flow  from  the  Yazoo 
swump  on  March  20,  1882.  This  is  about  three-fourths  of  the  observed  escape  into 
the  Yazoo  swamp.  Had  the  escape  into  the  Yazoo  swamp  in  1883  lasted  as  long  as 
that  of  1882,  we  might  roughly  assume  that  the  maximum  outflow  would  also  be 
about  three-fourths  of  the  546,000  escape  (or  408,000).  But  in  1882  the  river  at  Helena 
was  above  41  feet,  which  is  the  escape  stage,  for  114  days,  while  in  1883  it  was  above 
that  stage  but  60  days,  the  floods  being  at  Helena  of  about  the  same  height  in  the 
2  years.  The  shorter  duration  of  the  1883  flood  must  have  failed  to  have  tilled  the 
Yazoo  basin  as  full,  and  must  have  given  a  return  flow  that  was  much  less  than 
408,000  cubic  feet.  It  does  not  seem  improbable  that  the  maximum  return  flow  did 
not  exceed  one-half  the  maximum  escape,  or  273,000  cabic  feet.  Let  us  estimate  for 
this  value  the  discharge  at  Vicksburg  on  April  7,  1883.    At  Hays'  Landing  it  was 
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790,000;  adding  273,000  for  thB  Yazoo  swamp  retara-flow,  there  results  1,063,000,  or 
181,000  less  than  in  1882. 

But  tbere  is  a  more  reliable  method.  The  ascending  branch  of  Humphreys  and 
Abbot's  discharge  curve  at  Vicksburg  for  1858  gives  for  43.8  feet,  the  gauge-reading  of 
April  7,  1883,  a  discharge  of  1,120,000  cubic  feet  per  second,  or  124.000  cubic  feet  less 
than  on  March  20,  1882,  a  value  not  differing  widely  from  1,063,000  cubic  feet  previ- 
ously obtained. 

It  is  seen,  then,  that  whether  the  Vicksburg  discharges  at  top  of  floods  in  1882  and 
1883  are  determined  from  the  1858  discharge  curve,  or  from  tne  Hays'  Landing  dis- 
charge curve  with  the  inflow  and  outflow  between  Hays'  Landing  and  Vicksburg 
added,  the  results  are  practically  the  same,  namely,  that  the  Vicksburg  discharge 
was  about  150,000  cubic  feet  less  April  7,  1883,  than  on  March  20,  1882. 

Collecting  the  preceding  results,  we  have  the  following  table,  giving  the  ejLcetw-H 
of  discharge  in  1882  over  those  in  1883,  at  and  immediately  prior  to  the  top  of  thn 
floods  at  Vicksburg  in  the  two  years. 


ArkanfiaaCity  .. 
Lake  Frovidence 

Cottonwood 

Vicksburg 


March  IB.. 
March  20.. 
March  20.. 
March  20., 


April  0 
April? 
April? 
April? 


220,000 
147,000 
147.000 
150,000 


There  are,  of  course,  considerable  uncertainties  in  these  values,  for  such  uncertain- 
ties are  unavoidable  with  our  scanty  data.  They  are  much  more  reliable  than  those 
in  the  paper,  and  they  explain  the  observed  facts  without  resorting  to  the  improbable 
and  uuproven  assumption  that  the  relation  between  gauge-readings  and  discharges 
was  widely  dififerent  m  1883  from  that  in  1882,  in  consequence  of  the  building  of 
levees. 

7.  From  this  discnssion  it  is  seen  (1)  that  at  the  top  of  the  flood  at  Vicksburg, 
March  20,  1882,  the  Mississippi  River,  between  Cottonwood,  where  the  Yazoo  swamp 
return-flow  began  to  enter  it,  and  Arkansas  City,  was  discharging  much  more  water 
than  at  the  top  of  the  flood  about  April  7,  1883;  (2)  that  the  return  flow  from  the 
Yazoo  swamp  was  greater  in  1882 ;  (3)  that  the  flow  past  Vicksburg  was  greater  in 
1882. 

I  therefore  repeat  the  second  conclusion  in  my  paper  of  March  15, 1884,  viz,  that 
**  the  theory  that  levees  built  in  1882-'83  reduced  the  flood  heights  at  Vicksburg  in 
1883,  as  compared  with  1882,  is  not  needed  to  account  for  the  facts." 

8.  The  paper  submitted  by  Major  Suter  makes  an  estimate  of  the  difference  of  dis- 
charges at  points  between  White  River  and  Vicksburg  both  inclusive  at  dates  (al- 
lowing three  days  for  flow  from  White  River  to  Vicksburg)  immediately  following 
those  of  the  Helena  maximum  gau^e-readingsof  March  9, 1882,  and  of  March  8,  I88:i. 

The  conclusions  drawn  are,  that  m  the  two  years  at  these  dates,  at  White  River  the 
discharges  were  equal,  the  gauge  being  .3  foot  lower  in  1883. 

It  may  be  noted  that  the  list  of  daily  discharges  piepared  under  Major  Suter's  di- 
rection gives  at  the  mouth  of  White  River  a  discharge  for  the  Mississippi  on  March 
9,  1882,  exceedinff  that  on  March  8,  1883,  by  l:i5,000  cubic  feet,  or  differing  by  13.5,000 
cubic  feet  from  the  value  here  taken.  At  Arkansas  City  the  discharge  was  349,000 
cubic  feet  greater  in  1883;  gauge  .7  higher.  At  Lake  Providence  the  discharge  was 
378,000  cubic  feet  greater  in  1883;  gauge  1.2  lower.  At  Vicksburg  the  discharge  was 
506,000  cubic  feet  greater  in  1883 ;  gauge  3.5  lower. 

The  Yazoo  return  flow  is  not  included  in  either  year. 

Such  results  are  astounding  if  reliable.  Unfortunately,  they  only  furnish  one  more 
example  of  the  ease  with  which  figures  and  assumptions  can  be  made  to  prove  any- 
thing. 

It  will  be  at  once  noticed  if  the  assumption  that  equal  gauge-readings  give  equal 
discharges  had  been  made  for  Arkansas  City  instead  of  for  the  mouth  of  White  River, 
all  these  quantities  would  have  been  reduced  by  349,000  cubic  feet. 

As  Arkansas  City  is  below  W^hite  River  and  Arkansas  River,  and  below  the  flows  of 
their  swamps,  instead  of  being  like  the  White  River  station  near  the  rivers  and  in  the 
midst  of  their  swamp  return  flow,  it  would  have  been  probably  a  safer  place  at  which 
to  make  assumptions  as  to  equality  of  discharge.  But  the  fact  that,  as  one  point  or 
the  other  is  chosen  for  the  assumption,  the  results  are  changed  by  349,000  cuoic  feet, 
shows  sufficiently  how  uncertain  those  results  are.  It  can  not  be  assumed  in  ad- 
vance that  the  relation  between  gauge -read  iuga  and  discharges  at  Arkansas  City  has 
been  widely  changed  by  the  construction  of  levees  in  188J^-'83,  since  that  change  19 
the  very  thing  which  is  to  be  proven 
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9.  Leaving  tliese  general  considerations^  some  errors  in  computations  in  this  paper 
and  uncertainties  in  results  will  be  examined.  The  value  319,000  cubic  feet  given 
for  the  escape  into  the  Yazoo  SNvamp  between  White  River  and  Arkansas  City  wili 
be  corrected  to  291,000  cubic  feet  if  escapes  18, 19,  (ind  20  (M.R.C.  Report  1884,  pp. 
57-ob)  are  included  as  they  should  be.  The  paper  takes  117,000  cubic  feet  as  the 
Tensas  escape  in  1882,  betweeu  White  River  and  Arkansas  City.  The  Mississippi 
River  Commission  Report,  1884,  pp.  7^^-80,  gives  an  observed  inflow  from  White  River 
to  Cypress  Cr^ek  of  98,000  cubic  feet,  and  an  observed  escape  of  04,000  cubic  feet 
back  of  Arkansas  City,  leaving  a  net  inflow  of  31,000  cubic  feet,  and  differing  from 
117,000  cubic  feet  escape  given  in  the  paper  by  1.51,000  cubic  feet.  If  the  estimated 
escape  for  the  maximum  stage  (85,000)  were  used,  it  would  only  change  the  34,000  net 
inflow  to  12,000  cubic  feet,  leaving  the  value  iu  table  in  error  by  129,000  cubic  feet 
according  to  the  observations  of  1882.  Takiufj  the  observed  not  inflow  (34,000  onbic 
feet)  from  the  294,000  cubic  feet  found  above,  tnere  remains  260,000  cubic  feet  for  the 
net  escape  in  1B82.  between  White  River  and  Arkansas  City.  The  paper  gives  466,000 
cabic  feet. 

The  paper  assumes  an  escape  of  117,000  cubic  feet  into  the  Tensas  swamp  March 
10. 1833,  between  White  River  and  Arkansas  City.  But  (M.  R.  C.  Report,  1884,  p.  99), 
the  escape  was  observed  between  Cypress  Creek  and  Arkansas  City  at  the  maximum 
stage,  which  was  but  .7  foot  below  that  of  1882,  as  22,000  cubic  feet.  The  inflow  of  the 
Arkansas  and  its  swamps  was  not  measured,  but  must  have  much  exceeded  this,  giv- 
ing a  net  iuflow  March  10,  1883,  in  place  of  the  escape  of  117,000  cubic  feet  taken  in 
the  paper.  In  the  absence  of  information  assume  that  the  net  inflow  between  White 
River  and  Arkansas  City  was  the  same  in  1882  and  1883.  As  there  was  no  escape  into 
the  Yazoo  swamp  here  it  follows  that  the  escape  on  the  stretch  was  294,000  cubic  feet 
greater  on  March  11,  1882,  than  on  March  10,  1883,  in  place  of  the  349,000  cubic  feet 
^iven  in  the  paper. 

On  March  19,  1882,  the  observed  net  escape  into  the  Yazoo  swamp  between  Arkan- 
sas City  and  Lake  Providence,  or  Hays'  Lauding,  was  nothing,  and  March  15,  1883  it 
was  6,700  cubic  feet.  For  this  distance  the  observed  escape  into  the  Tensas  swamp  was 
83,000  March  20-30,  1882,  and  107,000  March  13,  188:3  (M.  R.  C.  Report,  18-^4,  pp.  81, 
97,  100.)  Hence  the  observed  net  escape  was  31,000  cubic  feet  greater  in  1883  than  in 
1882,  and  it  gives  an  excess  of  observed  escape  iu  1882  over  1883  between  White  Rivor 
and  Hays'  Landing  of  263,000  in  place  of  378,000  given  in  the  paper.  In  18S2  the  re- 
turn flow  from  the  Yazoo  Swamp  extended  up  To  Cottonwood,  which  is  but  three 
miles  below  Hays'  Landing.  As  this  return  flow  amounted  to  several  hundred  thou- 
sand cubic  feet  per  second,  and  as  nothing  is  known  of  its  distribution  between  Cot- 
tim wood  and  Yicksburg,  nothing  can  be  known  of  the  net  difference  of  escapes  or 
discharges  during  the  floods  of  1882  and  1883  between  these  points.  At  Cottonwood 
the  difference  of  escapes  would  be  the  same  as  at  Hays' Landing,  or  263,000  cubic  feet, 
and  there  are  no  inflow  data  for  estimating  the  differences  between  this  point  and 
Vicksburg. 

The  paper,  however,  by  omitting  the  inflow  from  the  Yazoo  swamp,  and  by  includ- 
ing the  escape  into  the  Tensas  swamps,  between  Hays'  Landing  and  Vicksburg,  ob- 
tains the  purely  illusory  result  of  566,000  cubic  feet  as  the  excess  of  escape  at  Vicks- 
burg in  1882.  The  paper  is  written  in  so  vague  a  way  that  it  is  difficult  to  be  sure 
what  it  really  means.  It  says  the  excess  of  discharge  at  Vicksburg  in  1883  was  566,000 
cubic  feet.  This  can  not  be  true,  for  the  Yazoo  return  flows  are  neglected  in  both 
year9,  and  they  differed  widely  in  1882  and  1883.  If  the  paper  intended  to  compare 
in  the  two  years  the  river  flow  above  where  the  Yazoo  return  flow  come»  in,  it  should 
not  have  made  the  error  of  including  247,000  cubic  feet  escape  into  the  Tensas  swamp 
below  Cottonwood  in  1882.  The  estimated  value  566,000  therefore  represents  no  dit- 
fereuce  of  river  flow  which  really  existed  and  is  purely  illusory. 

In  tine,  on  the  assumption  that  at  White  River  the  discharges  werce(inal  on  March 
\0,  188-^,  and  March  9,  1883,  it  is  seen  that  an  excess  of  discharge  in  1883  over  that  of 
liSi  resulw  on  dates  one  or  two  days  later  than  those  at  White  River ;  (1)  of  294,000 
l«>r  Arkansas  City  in  place  of  349,000  given  in  the  paper;  (2)  of  263,000  at  Hays' 
Landing,  or  Lake  Providence,  in  place  of  378,000 ;  and  (3)  of  263,000  at  Cottonwood, 
in  place  of  566,000  at  Vicksburg. 

Thus  far  only  errors  of  computation  have  been  considered;  defects  and  uncertain- 
ties in  metho  is  also  need  examination.  Notwithstanding  much  smaller  differences 
of  discharge  than  those  given  in  the  paper  have  been  found,  yet  the  uncertainties  in 
the  methods  are  such  that  even  these  changed  results  have  no  value  as  proof  of  tho 
theory  that  for  equal  gauge-readings  diHcharges  were  much  larger  in  1883  than  in  1882. 

In  the  paper  (1)  the  assumption  is  that  at  the  dates  chosen,  when  the  gauge- read- 
ings at  White  River  differed  by  but  .3  foot,  the  discharges  were  equal.  Now,  the 
White  River  gauge  is  in  the  immediate  vicinity  of  two  large  tributaries  and  their 
swamp  flow,  which  must  give  varying  slopes;  there  is  no  discharge  curve  there,  and 
it  can  not  be  assumed,  if  we  had  one,  that  it  would  be  more  regular  than  those  ob- 
served at  Helena  and  Lake  Providence,  where,  during  the  overflow  stage  at  nearly 
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equal  gftoee-readings,  differenoes  of  discharge  of  aboat  303,000  cabic  feet  occnr.  At 
Helena,  March  13,  1882,  gauge  46.5,  the  observed  discharge  was  1,562,000  cubic  feet. 
At  Helena,  March  29,  1882,  gauge  44.6,  the  observed  discharge  was  1.259,000  cubic 
feet,  the  river  being  iu  a  falling  stage  on  both  dates,  while  on  March  2,  1882,  the 
gauge- reading  was  1  foot  lower  than  March  13,  and  the  dischargee  was  320,000  cubic 
feet  less.  Errors  of  200,000  cubic  feet  or  more  are  tben  possible  in  the  assumptiou  of 
equal  discharges  at  White  River  on  March  10,  1882,  and  March  9,  1883. 

(2)  The  assumption  that  escapes  into  the  Yazoo  swamp  for  different  dates  and  dif- 
ferent gauge-readings  are  the  same  as  at  the  dates  on  which  they  %vere  observed  is 
liable  to  give  large  errors.  The  widths  of  crevasses  change,  and  even  with  the  same 
river  stage  escape  velocities  may  change  as  the  country  back  of  the  levee  fills  up. 
Between  White  River  and  Vioksburg  errors  of  100,000  cubic  feet  or  more  may  be  in- 
troduced in  these  ways  into  estimates  of  relative  escapes  in  the  two  years  and  by 
errors  of  observation.  Our  knowledge  of  the  net  escape  or  inflow  between  White 
River  and  Arkansas  City  in  1882,  1883,  and  1884,  also  is  very  small.  In  1882  a  net 
inflow  of  34,000  cubic  feet  was  observed  at  a  stage  3  feet  below  the  maximum  which 
was  at  Arkansas  City  47.1  feet.  In  1883  the  inflow  above  Cypress  Creek  was  not  ob- 
served ;  the  escape  from  there  to  Arkansas  City  observed  was  22,000  cubic  feet,  the 
Arkansas  City  gauge  reading  46.3  feet;  in  1884  the  observed  escape  into  the  Tensas 
swamp  between  Cypress  Creek  and  Arkansas  City  was  211,000  cubic  feet  for  gauge 
equal  46^4  feet,  while  the  inflow  between  Cypress  Creek  and  White  River  was  not 
observed.  In  1882,  the  estimated  escape  at  maximum  stage  back  of  Arkansas  City 
was  86,000  cubic  feet.  8o  far  as  the  observations  in  1882  and  1883  go  they  indicate 
in  both  years  a  net  inflow  ou  the  west  bank  between  White  River  and  Arkansas  City; 
that  the  paper  submitted  by  Major  Suter  estimates  on  the  contrary  an  outflow  of 
117,000  cuoic  feet  per  second  in  both  18':i2  and  1883  (while  containing  an  error  of  com- 
|iutation  in  not  including  the  inflow  in  1884  between  Cypress  Creek  and  White  River) 
IS  simply  evidence  of  our  ignorance  of  the  true  values.  Under  this  head  there  may 
be  an  uncertainty  of  100,000  cable  feet. 

It  appears,  then,  that  the  values 294,000,  263,000,  and  263,000  previously  obtained  by 
the  method  of  the  paper  for  excesses  of  discharge  about  March  10,  1883,  over  abont 
March  11,  1882,  are  subject  to  one  possibleerror  of  200,000  cubic  feet  each,  and  to  two 
of  100,000  cubic  feet  each,  these  values  being  rough  approximations.  Hence  the  un- 
certainties in  these  values  for  the  differences  of  discharges  for  the  two  years  may 
equal  the  values  themselves,  and  therefore  no  safe  conclusions  can  be  based  on  those 
values,  even  after  they  have  been  largely  reduced  by  corrections. 

10.  Having  shown  that  the  methods  followed  in  the  paper  to  obtain  the  differences 
of  discharge  in  the  two  years  at  dates  immediately  following  the  Helena  maxima  of 
those  years  are  subject  to  errors  too  great  to  give  any  value  as  proof  to  the  results,  a 
different  method  will  be  applied  to  estimate  those  differences. 

Humphreys  and  Abbot's  dischar^^e  curve  for  1858,  as  already  stated,  is  strongly 
corroborated  by  the  Warren  ton  discharge  curve  of  1885.  The  1858  curve  may 
then  be  safely  used  for  prcvseut  discbarges.  Ou  March  13,  1882,  the  Vicksburg  gauge 
read  46.5  or  45.9  on  Humphreys  Abbott  gauge*  From  the  1858  discharge  curve  the 
corresponding  discharge  is  1,150,000  cubic  feet  per  second,  while  in  tue  same  way 
1,100,000  cubic  feet  result  for  a  gauge-reading  of  42.4  on  March  12,  1883.  On  March 
12,  1882,  the  Hays'  Landing  discharge  may  be  taken  as  982,000  cubic  feet,  the  observa- 
tions giving  a  discharge  of  982,000  cubic  feet  for  a  gauge-reading  of  37.64  feet  on 
March  13,  1882.  What  was  the  discharge  March  11,  1883,  when  the  Hays'  Landing 
gauge  (derived  from  Lake  Providence)  read  36.0  feet  t  The  Hays'  Landing  discharges 
in  1882  give  for  gauge-readings  near  this  value :  February  2,  1882,  gauge  equal  35.85, 
discharge  equal  942,000  cubic  feet ;  March  29, 1882,  gauge  equal  36.06,  discharge  equal 
915,000  cubic  feet. 

What  value  shall  be  taken  as  the  discharge  March  11,  1883?  As  in  a  preceding 
case  a  discharge  in  1882  should  be  selected  for  which  slopes  are  nearly  equal  as  well 
as  gauge-readings,  to  those  of  March  11, 1883 : 


Fall,  Green- 
ville to  Lake 
Providence. 

FaU,    Lake 
Providence  to 
Vlckabnrg. 

Discharge. 

March  11, 1883 

Feet, 
22.31 
21.56 
22.68 

Feet. 
17.05 
16.93 
12.55 

ChOncfeeL 

February  2, 1882 

942,000 
915.000 

March  29, 1882 

From  this  table  it  is  seen  that  February  2,  1882,  the  slopes  above  and  below 
Hays'  Landing  agreed  on  the  whole  more  nearly  with  those  of  March  11, 1883,  than 
did  those  of  March  29,  1882,  and  houce  that  the  discharge  of  February  2, 1832,  prob»* 
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bly  was  nearer  to  that  of  March  11,  1883,  than  was  that  of  March  29,  1882.  Oq  Feb- 
mar^  2,  1882,  the  fall  from  Lake  Providence  to  Vicksburg  was  practically  the  same 
as  on  March  11,  1883,  while  from  Greenville  to  Lake  Providence  the  fall  was  3  per 
cent,  greater  March  11, 1883.  This  indicates  a  slightly  greater  slope  and  discharge  at 
Hays' Landing  on  the  latter  than  on  the  former  date  when  the  discharge  was  942,000 
cubic  feet.  We  may  take,  then,  950,000  cubic  feet  as  the  Hays'  Landing  discharge  on 
March  11,  1883.  These  flgnrus  make  the  Vicksburg  discharge  greater  than  at  Hays' 
Landing  in  1882  by  168,000  cubic  feet  and  in  1883  by  150,000.  The  escape  between 
Hays'  Landiug  and  Delta  was  observed  as  269,000  in  1882,  the  Vicksburg  gauge 
reading  48.75,  aud  as  59,000  March  14,  1883,  the  Vicksbure  gauge  reading  43.10. 

Since  the  escape  in  1882  was  observed  at  a  stage  2.7  feet  higher  than  that  of  March 
12,  1882,  the  269,000  cubic  feet  observed  should  be  reduced.  Call  it  200,000  cubic  feet. 
In  1883  the  observation  stage  differed  little  from  that  on  March  12,  1883.  and  the  ob- 
nerved  escape,  59  000  cubic  feet  may  be  taken.  Adding  in  each  year  the  excess  of 
Vicksburg  discharges  to  the  escapes  into  the  Tensas  swamp  the  sums  should  be  the 
Tazoo  swamp  return  fljw.  Its  value  results  as  368,000  cubic  feet  on  March  13,  1882, 
and  as  209,000  cubic  feet  March  12,  1883. 

Goipg  DOW  from  Hays'  Landing  towards  Arkansas  City  the  discharge  there  will  be 
found  in  each  year  by  addiug  to  the  Hays^  Landing  discharge  (982,000  or  950,000  given 
already)  theescape  above.  There  results  982,000  +  83,000  =  1,065,000  for  the  Arkansas 
City  discharge  March  11,  1882,  the  gauge  reading  45.5  feet,  and  950,000 -|-  114,000  = 
1,064,000  for  the  same  discharge  March  10,  1883,  the  gauge  reading  46.2  feet. 

The  next  step  is  to  pass  from  the  Arkansas  City  discharges  to  those  at  Helena.  The 
great  uncertain  ties  in  the  inflow  from  the  west  bank  between  Helenaand  Arkansas  City 
have  already  been  referred  to.  March  28,  1882,  the  net  observed  inflow  between  He- 
lena and  Cypress  Creek  (Mississippi  River  Commission  Report,  1884,  page  78;,  which 
apparently  includes  only  water  flowing  in  water-ways,  was  187,000  cubic  feet  pet 
second.  On  March  9,  1882,  both  the  White  and  Arkansas  rivers  were  higher  and  the 
inflow  may  have  been  greater.  Take  it  as  187,000.  The  estimated  net  escape  into  the 
Tensas  Bottom  at  maximum  stage  March  9, 1882,  was  86,000  cubic  feety  though  a  part 
of  this  probably  came  from  the  Arkansas.  Take  the  difference  between  the  two  or 
101,000  cubic  feet,  as  the  net  flow  into  the  river  from  the  west  bank,  between  Helena 
and  Arkansas  City,  March  9,  1882. 

March  12,  1883  (Mississippi  River  Commission  Report,  1884,  page  99),  an  escape  of 
22,000  cubic  feet  was  observed  between  Cypress  Creek  and  Arkansas  City.  Assnme 
it  to  be  the  same  March  8,  188:). 

The  net  inflow  between  Helena  and  Cypress  Creek  was  not  observed,  but  the  printed 
list  of  daily  discharges  gives,  March  8, 1883,  for  the  discharge  of  the  White  and  Arkan- 
sas, 100,000  cubic  feet.  This  leaves  a  net  inflow  (nothing  being  known  of  the  swamp 
return  flow)  of  100,000  -  22,000  =  78,000  cubic  feet. 

The  observed  escape  into  the  Yazoo  Swamp  between  Helena  and  Arkansas  City, 
March  18,  188:^,  was  493,000  cubic  feet,  and  on  March  10,  1883,  was  248,000  cubic  feet 
(Mississippi  River  Commission  Report,   1884,  pp.  58,  97). 

Cable  feet 

Collecting  Arkansas  City  discharge,  March  1 1, 1882 4-1, 065, 000 

Escape  into  Yazoo  Bottom,  Arkansas  City  to  Helena,  March  18, 1882....  -f  493, 000 
Inflow,  west  bank,  Arkansas  City  to  Helena —    101,000 

Helena  discharge,  March  9, 1883 1,457,000 

Arkansas  City  discharge,  March  10,  1883 , -{-1,064,000 

Yazoo  escape,  March  11,  1883,  Helena  to  Arkansas  City -f-    248, 000 

Inflow,  west  bank,  March  8-12,  1883,  Helena  to  Arkansas  City —      78, 000 

Helena  discharge,  March  8, 1883 1,234,000 

These  results  ai-e  subject  to  large  uncertainties,  for  reasons  which  have  already 
been  stated.  But  such  as  they  are,  starting  at  Hays'  Lauding  with  discharges  given 
by  the  discharge  curve  there,  on  reaching  Helena  they  give  discbarges  for  the  two 
years  and  for  nearly  equal  gauge-readings  that  are  little  more  discrepant  than  actual 
discharge  measurements  a  few  days  apart  made  in  1882  on  a  falling  river,  viz: 
March  13,  1882,  Helena  gauge,  46.5;  discharge,  1,.'>62,000  cubic  feet;  March  29,  1882, 
Helena  gauge,  44.7;  discharge,  1,259,000  cubic  feet;  the  gauge  differing  but  1.8  feet. 
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Tabuhitinjj  atid  adding  for  ootupari^ou  the  difforeDco  of  discbarges  giveu  iu  the 
paper,  th<»re  results : 


1882. 


Locality. 


Date. 


Holena Mar.    0 

Arkansas  City Mar.  11 

Havs' Lancliujc Mar.  12 

Vickaburg Mar.  13 


Discharge. 


1883. 


Date. 


I 

Diacharge. 


1 


Diacharge 

1882 

minus 

1883. 


47.2  ' 

45.4 
.17.5  , 
4G.5 


I 


I 


1, 4S7, 000 

1, 065.  000 

982. 000 

1, 150,  000 


Mar. 
Mar.  10 
Mar.  11 
Mar.  12 


I 


46.9 
4C.2 
36 
43 


1.234,000  I  -j-223.000 

l.OtU.OOO  '  +     1.000 

950,  (»00  I  -f  32,  000 

1, 100, 000  +  50, 000 


DiHcbarge 

differ- 
ence given 
in  paper 
]882niina8 
1883. 


OOO.O  0 
-349, 000 
—378. 000 
—566,000 


Ifc  should  be  noted  that  the  566,000  in  the  last  column,  while  called  difference  of 
discharge  in  the  paper  submitted  by  Major  Sater,  is  not  so  in  fact. 

A  comparison  of  the  last  two  columns  in  the  table  will  show  how  widely  the  re- 
sults iu  the  paper  submitted  by  Major  Suter  differ  from  those  obtained  by  a  more 
reliable  process. 

The  paper  seeniH  not  entirely  consistent,  for  it  uses  the  Hays*  Landing  discharge 
curve  of  18«2  to  verify  the  comjiuted  discharge  there  of  964.00(i  cubic  feet  on  April  6, 
1883,  the  gauge  reading  33.05,  while  in  the  preceding  table  on  March  11,  1H83,  the 
gauge  reading  36,  it  supposes  that  the  1882  discharge  curve  was  in  error  by  about 
378,000  cubic  feet. 

From  the  preceding  discussion  it  is  seen  that  the  very  natural  assumption  that  the 
relation  between  gauge-readings  and  discharges  at  Helena,  Hays'  Landing,  and 
Vicksburg  (all  points  where  we  have  discharge  curves)  was  essentially  the  same  in 
18^3  as  in  1882,  gives,  in  connection  with  the  observed  data  as  to  inflow  and  escape  in 
those  years,  a  series  of  discharges  on  the  specified  dates  between  Vicksbiirg  and  Hel- 
ena consistent  with  each  other  and  with  the  data.  Starting  from  Hays'  Landing 
with  a  discharge  which  in  1882  was  observed  and  in  1883  is  probably  not  in  error  by 
50,000  cubic  feet,  and  transferring  the  discharges  up-stream,  an  operation  of  great  nn- 
certainty,  values  of  the  discharges  at  Hehjua  in  the  two  years'  result  which  differ 
from  each  other  less  than  the  actual  discharges  observed  at  Helena  differed  at  nearly 
equal  gauge- readings  in  1882. 

While,  as  already  said,  there  are  great  uncertainties  in  any  transfer  of  discharges 
during  the  overflow  period  over  so  great  a  distance  as  from  Lake  Providence  to  Hel- 
ena, tlie  fiict  that  the  observed  phenomena  are  as  well  accounted  for  on  the  supposi- 
tion that  equal  gauge-readings  gave  approximately  equal  discharges  in  1882  and  1883 
l>etween  Helena  and  Vicksburg,  as  by  the  extraordinary  theory  that  Vicksburg  and 
Lake  Providence  gauge-readings,  smaller  in  1883  than  in  18^2,  gave  very  much  larger 
discharges,  renders  the  latter  theory  untenable.  Proof  of  it  at  present  is  entirely 
wanting. 

11.  The  paper  submitted  by  Major  Sut^r  discusses  the  connection  between  slope 
and  velocity.  While  in  one  place  it  admits  that  slope  *'  plays  its  part,"  yet  the  bulk 
of  the  discussion  is  devoted  to  the  attempt  to  belittle  the  influence  of  slope  on  velocity, 
and  it  proposes  to  replace  or  supplement  "slope,"  in  discussing  velocities,  by  the 
complex  and  directly  unmeasurable  thing  called  "  resistance  to  flow." 

With  the  well-known  defects  in  all  velocity  formulae  and  the  great  irregularities 
in  velocity  and  discharge  curves  the  Commission  is  familiar,  and  can  not  expect  as 
yet  to  explain  all  these  irregularities.  But  as  gravity  is  the  cause  of  any  increase  of 
velocity  of  water,  and  as  the  work  of  gravity  on  unit  mass  of  water,  in  moving  over 
unit  length,  is  proportional  to  the  slope,  it  will  greatly  astonish  those  familiar  with 
hydrodynamics  to  be  told  or  to  have  it  implied  that  slope  is  not  one  of  the  controlling 
elements  in  dianges  of  velocity.  ^ 

When  this  "  resistance  to  flow  "  can  be  directly  measured  and  expressed  numer- 
ically it  may  be  inserted  in  velocity  formuho  and  used  in  velocity  discussions.  Thus 
far  on  the  Mississippi  it  has  not  been  so  measured  and  expressed.  It  would  be  safer, 
until  this  resistance  has  been  directly  measured,  to  seek  the  causes  of  variations  in 
velocity  first  in  changes  in  depths  and  slopes,  which  are  approximately  measurable, 
and  then  to  study  the  residuals  to  find,  if  possible,  causes  for  them. 

No  one  familiar  with  the  elements  of  hydrodynamics  can  doubt  the  importance  of 
the  slope  in  any  attempt  to  explain  the  great  irregularities  in  velocities,  for  nearly 
equal  gauge-readings,  at  our  discharge  stations. 

The  real  difliculty  is  in  measuring  the  slopes  and  in  the  inaccuracy  of  velocity 
formula*.    What  we  need  is  the  slope  down  the  threa<l  of  water  of  greatest  velocity. 
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What  we  meaaure  is  the  slope  along  shore,  where  great  errors  may  be  produced, 
when  the  gauge  stations  are  near  each  other,  by  purely  local  irrecrularities  in  velocity 
and  by  local  variations  in  centiifogal  force.  Wo  shall  probably  have  to  content 
ourselves  with  average  slopes  over  distances  so  great  (say  from  5  or  10  miles  above 
the  discharge  station  to  5  or  10  miles  below)  that  local  irregularities,  amounting  to 
0.2  foot  in  the  fall  between  the  two  stations,  will  not  affect  the  value  of  the  average 
slope  by  more  than  5  per  cent.  Sneh  average  slopes  would  probably  give  a  good  ap- 
proximation to  the  slope  at  the  discharge  station  during  medium  and  high  stages. 
If  the  dimensions  of  the  river  cross-section  between  the  extreme  stations  were  very 
variable,  they  woald  have  to  be  nearer  at  lower  stages. 

The  paper  implies  that  at  Hays'  Landing,  in  1882,  there  were  changes  in  slope  with- 
out corresponding  changes  in  velocity,  especially  when  the  return  flow  from  the  Ya- 
zoo Swamp  came  into  the  river.  Even  if  we  had  perfect  measures  of  the  slopes  at 
Hays'  Landing  no  one  supposes  that  all  the  irregularities  in  the  velocity  and  dis- 
charge curves  could  be  explained,  since  our  best  velocity  formulte  are  only  approxi- 
mate and  there  are  errors  in  the  measurements.  The  bestnotwns  as  to  slope  at  Hays' 
Landing  on  a  eiven  dale  can  be  got  by  examining  the  slopes  from  Hays'  Landing  up 
to  Lake  Providence  and  down  to  Vicksburg,  and  by  giving  to  the  upper  stretch,  dur- 
ing overflow,  double  weight,  since  the  Yazoo  return  flow  would  affect  the  average 
slope  from  Hays'  Lauding  to  Vicksburg  much  more  than  it  would  aflect  the  local  slope 
at  Hays'  Landing.  Unfortunately,  the  paper  considers  only  the  slopes  between  Hays' 
Landing  and  Yicksburg,  and  takes  these  as  the  Hays'  Landing  slopes,  thus  in  some 
cases  committing  large  errors.  Special  attention  is  given  in  the  paper  to  the  slopes 
at  Hays'  Landing  during  overflow,  and  it  is  stated  that  *'the  great  reduction  of  slope 
when  the  Yazoo  flood  wave  came  into  the  river  did  not  sensibly  affect  the  variation 
of  velocity  at  Hays'  Landing."  The  facts  are  these :  Assuming  the  changes  of  slope 
at  Hays'  Landing  to  be  obtained  by  giving  double  weight  to  the  changes  m  slope  be- 
tween Hays'  Landing  and  Lake  Providence  and  single  weight  to  the  change  between 
Hays'  Landing  and  Vicksburg,  and  smoothing  the  velocity  curve  between  February 
25  and  March  20,  1882,  the  slope  at  Hays'  Landing  decreased  21  per  cent,  and  the  ve- 
locity deereased  6  per  cent. ;  on  March  21  large  breaks  occuiTed  a  little  below  Hays' 
Landing,  producing  a  local  fall  in  the  river  of  about  2  feet ;  March  20  to  22  the  slope 
between  Hays'  Lauding  and  Lake  Providence  increased  15  per  cent.,  and  between 
Hays'  Landing  and  VicKsburg  decreased  7  per  cent.,  thus  giving  a  computed  increase 
of  slope  of  7  per  cent,  at  Hays'  Landing  and  an  increase  of  velocity  of  2  per  cent.  The 
paper  apparently  overlooks  this  break  in  levees  and  its  effect  on  local  slope,  which 
was  to  stop  at  Hays'  Landing  the  decrease  that  had  been  ^oing  on  below,  and  to  give 
nearly  constant  velocities  for  some  time  after.  This  break  in  the  Alsatia  levees,  only  8 
miles  below  Hays'  Landing,  makes  any  estimate  of  slope  at  Hays'  Landing  very  uncer- 
tain, not  only  when  it  occurred,  but  also  until  the  river  was  again  within  its  banks, 
about  April  20. 

From  April  26  to  May  5  the  computed  slope  at  Hays'  Landing  decreased  by  5  per 
cent,  and  the  velocities  by  6  per  cent. ;  from  May  r»  to  June  2  the  slopes  increased  by 
20  per  cent,  and  the  velocities  by  20  per  cent.  These  cases,  which  only  include  the 
larger  changes  in  slope,  while  the  gauge  readings  were  nearly  the  same,  are)  sufficient 
to  show  the  necessity  of  giving  the  slopes  their  proper  weight  in  any  attempt  to  ex- 
plain velocities  and  discharges,  and  while  at  Hays'  Landing  the  best  values  of  the 
slopes  that  we  have  still  leave  anomalies  to  be  accounted  ror,  the  velocities  clearly 
show  the  dependence  on  slope. 

12.  The  paper  compares  the  discharges  at  high  stages  at  Fulton  in  1830  with  those 
in  1884  at  certain  dates  when  the  fall  in  the  water  surface  from  Fulton  to  Memphis 
was  nearly  equal,  assumes  that  the  discharge  was  the  same  from  Fulton  to  Memphis, 
and  concludes  that  sometimes  the  greater  slope  attended  the  smaller  velocity.  Pos- 
sibly it  may  have  done  so  in  some  peculiar  cases ;  but  as  the  data  in  Appendix  C  are 
taken  mainly  during  the  orerflow  period  and  this  overflow  is  neglected  and  unknown, 
there  is  doubt  as  to  the  conclusions.  The  Fulton  observed  discharges  in  1884  show 
irregularities  at  nearly  the  same  gauge-reading  of  200,000  cubic  feet,  and  similar  ir- 
regulurities  might  be  expected  in  different  years.  If,  however,  falls  and  discharges 
in  each  of  the  groups  given  for  1880  be  compared^  it  will  be  seen  that  in  each  case 
where  the  fall  decreased  by  1  or  2  feet  the  Fulton  gauge  changing  little,  there  was  a 
corresponding  marked  decrease  in  the  discharge,  showing  what  the  paper  appar- 
ently is  seeking  to  controvert,  namely,  the  influence,  other  things  being  equal,  of 
slopes  on  velocities  and  discharges. 

13.  The  paper  also  states  that  it  '*  upsets  the  idea  that  the  diminished  velocities  at 
Hays'  Landing  were  due  to  the  influence  of  backwater  from  the  Yazoo."  The  facts 
are  that  on  March  8,  1882,  the  river  at  Arkansas  City,  Lake  Providence,  and  stations 
above  was  steadily  falling.  Above  Lake  Providence  the  fall  continued  till  March  20, 
the  date  of  the  maximum  Yazoo-swamp  return  flow  at  Vicksburg.  From  March  8  to 
March  20  the  river  rose  at  Lake  Providence,  and  the  cause  of  this  rise  was  the  back- 
ing up  produced  by  the  Yazoo  return  flow.     How  this  rise  at  Lake  Providence  could 
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occur,  the  river  above  being  still  falling,  without  a  checking  in  some  degree  of  the 
discharge  and  velocity  at  Lake  Providence  as  a  consequence)  of  the  return  flow,  I  am 
unable  to  understand. 

Notwithstanding  the  inaccuracies  in  computation,  as  well  as  in  methods,  which 
this  paper  presents,  it  has  seemed  necessary  to  notice  it,  lest  its  statements  should  be 
accepted  as  correct.  This  seemed  the  more  important,  as  Mr.  B.  M.  Harrod,  in  the 
American  Engineer  of  May  29, 1885,  had  given  estimates  of  the  excess  of  discharge  in 
1883  over  1882,  which  at  Arkansas  City  and  Lake  Providence  were  still  larger  than 
those  in  the  paper  submitted  by  Major  Suter. 

C.   B.   COMSTOCK, 

Lieut  Col.  of  EngWs  and  Bvt  Brig.  GenH, 
New  York,  Ootober  21,  1885. 
The  Mississippi  River  Commission. 


Appendix  B. 

REPORT  OF  UEUTEXANT  JAMES  L.   LUSK,  CORPS  OF  ENGINEERS,  SECRETART  OF  THE 
MISSISSIPPI  RIVER  commission. 

'  Office  of  the  Mississippi  River  Commission, 

2^:528  Washington  Avenue,  Saint  Louie,  Mo,,  May  31,  1883. 

Sir  :  Complying  with  instructions  contained  in  your  letter  of  the  28th  ultimo,  I 
have  the  honor  to  submit  the  following  report  of  operations  under  the  appropriation 
for  ** surveys  of  the  Mississippi  River"  during  the  period  beginning  July  1, 1887,  and 
ending  May  31,  1888. 

I  relieved  Capt.  Smith  S.  Leach,  Corps  of  Engineers,  of  his  duties  as  secretary  of 
the  Commission  on  March  17,  1888,  and  I  expect  to  be  relieved  about  May  31,  1888, 
by  my  duly-appointed  successor,  Capt.  Charles  F.  Powell,  Corps  of  Engineers. 

No  field  work  whatever  has  been  done  since  the  beginning  of  the  fiscal  year. 

OfiSce-work  was  continaed  on  a  limited  scale  until  December  3(,  1887,  when,  owing 
to  the  low  state  of  available  funds,  it  was  practically  suspended.  One  assistant  was 
retained  to  answer  requests  for  data  and  information  and  attend  to  the  current  files 
of  the  office. 

In  the  clerical  division,  maps  and  reports  were  sent  out  as  usual,  and  considerable 
work  was  done  in  bringing  records  up  to  date. 

In  the  topographical  division,  printed  conventional  signs  were  retouched  on  one 
detail  chart,  and  conventional  signs  were  drawn  in  by  baud  on  four  lake  charts ;  titles, 
notes,  scales,  and  authorities  were  printed  or  drawn  on  about  150  detail  charts. 
These,  with  the  unfinished  chparts  above  Cairo,  comprising  a  total  of  224  charts,  were 
placed  in  storage- vaults  for  safe-keeping.  This  division  also  did  some  tracing  and 
miscellaneous  work. 

In  the  computing  division,  the  geographical  positions  of  tertiary  points  located  by 
secondary  triangulation  from  Keokuk,  Iowa,  to  Fountain  Bluff,  111.,  were  computed 
and  tabulated,  as  were  the  elevations  and  slope  df  high-water  marks  for  1887,  from 
Cairo  to  Carroll  ton.  The  tabulation  of  gauge  records  at  stations  on  the  tributaries 
of  th^  Mississippi  River  was  completed,  and  the  tables  were  stereotyped.  There  were 
also  revised  aud  prepared  for  publication  the  elevations  and  descriptions  of  the  bench- 
marks to  which  the  gauges  at  the  stations  in  question  are  referred. 

A  large  amount  of  work  was  also  done  in  classifying  and  arranging  maps  and  data 
for  publication  or  for  easy  reference,  in  keeping  up  the  current  gange  records^  aud  in 
replying  to  inquiries  from  members  of  the  Commissiou  and  the  public. 

A  table  of  value  of  plant,  financial  statements,  and  a  list  of  civilian  engineers  em- 
ployed are  herewith. 

Very  respectfully,  your  obedient  servant, 

Jas.  L.  Lusk, 
First  Lieut  of  EngineerSy 
Secretary  Mississippi  River  Commission, 

Col.  C.  B.  Com  STOCK, 

Corps  of  Engineer Sy  XI.  5.  A., 

President  Mississippi  River  Commission. 
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Approximate  value  of  plant  belonging  to  tlie  United  States  and  nned  by  the.  Misrissippi  Eiver 
Comnmsion  in  surveys  and  examinations  of  the  Mistdssippi  River. 


Item. 

Amount 

Item. 

AmoanL 

On«  iitfliun-'boAt.  Patrol 

1 

$10,000  < 

8,000  1 

200 

5,000 

50 

2,800 

550 

Survovinff  iDJtriiini^ii1)8  •:*•••••«...••. 

$12,000 
700 

Thr^  liknnohes  Noa.  1. 3  and  4        ...... 

Drawing  iDstnimenta 

One  stMun-tae  FroKe  (dismantled) 

Five  aaartor-boats 

Office  furniture -- 

700 

Printing-press,  ©to '.. 

250 

Skifl^eto 

Current  meters  and  outfit 

1,600 

Oiitflt 

Total 

Toolfl  and  annllancea ,... 

36,750 

Appropriation  for  surveys  of  Mississippi  Biter. 

Three  launches,  Nos.  6, 6, 7 $5,400 

Current  meters  and  outfit 600 

Ontfit 150 

Tools  and  appliances 50 


Total 6,200 

Jas.  L.  Lusk, 
First  Lieut,  of  Engineers, 
Secretary  and  Disbursing  Officer  Mississippi  River  Commission, 


Itemized  statement  of  expenditures  for  Mississippi  River  Conimissionf  act  of  July  7, 1834, 
from  July  1,  1867,  to  June  30,  188d. 


Items. 


Amount 


Office  services. 


$10.00 


SUMMARY. 

Balance  July  1,1887 $3,601.14 

Expeuditares  to  June  80, 1888 $10.00 

Transferred  to  credll  of  appropriation  for  improving  Mississippi  Blvei^no  limit 

(re-imbursement) 8,400.95 

^    3,500.06 


Balance  avBilable. 


.19 


Itemised  statement  of  expenditures  for  surveys  of  Mississippi  River ,  acts  of  July  5,  1884, 
and  August  5,  18»6,  from  July  1,  1887,  to  June  30,  1888. 


Item. 

Amoont 

Item. 

Amount 

$8,450.00 

1,651.00 

34.00 

975.00 

130.69 

Transportation 

$17.80 
97.02 

Clerks,  printer,  and  watchmen 

Mileage 

Outfitaud  supplies    

240  88 

Bent ." 

Total 

J'uel 

0. 597. 24 

SUMMARY. 

Balance  Jnly  1 1887 $10,481.05 

Expended  to  June  30,1888 9,597.24 


Balance  avatlablA. . 


L81 
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LiBt  of  civilian  engineers  employed  during  the  year  ending  June  30,  1888,  on  itork  of  river 
and  haritor  improvement  in  charge  of  Capt,  Charles  F.  Powell,  Corps  of  Engineers,  and 
under  the  river  and  harbor  appropriation  act  approved  August  15,  lb86. 


Name  and  place  of  residence.* 


Time  em-  Coiupen- 
,  ploy^  aatioD  uei 
(luontha).l    mouUi. 


I  jr.   d. 

J.  A.  Ockenion.  Saint  Louis,  Mo \  6 

L.  L.  W  hof  ler,  Saiut  Louis,  Mu 6 

K.H.  Twining,  New  York i  12 

KivuB  Tull3',  Saiut  Louis,  Mo 11      2 


$200 
175 
175 
125 


Where  employed. 


Work  on  ichlcb  em- 
pk*yed. 


Saint Loois,  Mo....  ] 

...do [  SnrTeTsMississipp 

New  York f  Kiver. 

Saint  Louis,  Mo....  J 


*  Employed  in  surveys  of  Mississippi  River. 

CiiAS.  F.  Powell, 
Captain  of  Engineers, 
Secretary  Mississippi  Jiiver  Commission, 


B  z. 


ELKVATIOXS  AND   DESCRIPTIONS  OF   SECONDARY  TRIANGULATION   STATIONS  BETWEEN 
CAIRO,   ILL.,    AND  DONALDSOXVILLE,   LA. 

Offick  of  THK  Mississippi  Biveu  Commission, 
2828  )yashington  avenue,  i^aint  Louis,  Mo,,  May  31,  1887. 
There  ia appended  hereto  a  list  of  secondary  triaugulatiou  stations  between  C^iro 
and  Donaldsonville,  whose  elevations  have  been  determined  by  the  ordinary  levels  of 
the  topographical  parties. 

The  descriptions  are  mainly  derived  from  the  field  plats,  scale  1 :  10,000,  and  there- 
fore the  azimnths  and  distances  given  are  approximate  and  are  only  intended  to  aid 
in  tin<ling  the  points. 

The  elevations  are  referred  to  the  Memphis  datum,  which  is  a  plane  190.84  feet  be- 
low the  zero  of  the  United  States  engineer's  gau^e  at  Memphis,  Tenu.,  and  approxi- 
mately 8.13  feet  below  mean  Gulf  level  at  Biloxi,  Miss. 
The  Cairo  datum  is  13.13  feet  below  the  Memphis  datum. 
Respectfully  submitted. 

J.  A.  Ockerson, 
r.  S,  Assistant  Engineer. 

Thorn. — Elevation,  312.4.  Stone  on  left  bank  in  open  woods  1,150  meters  below 
railroad  depot  at  Columbus,  Ky.,  and  610  meters  below  the  lower  edge  of  a  corn-tield. 
It  is  about  10  meters  from  the  edge  of  the  bank. 

iMrw.— Elevation,  310.4.  Stone  on  left  bank  near  east  bank  9f  chute,  starting  in 
opposite  Medley's  Landing,  and  2,200  meters  below  the  head  of  said  chute.  It  is  280 
meters  below  a  corn-field  and  400  meters  above  the  upper  end  of  Davis's  field. 

Hickman, — Elevation,  310.4.  Stone  on  left  bank  near  river,  and  nearly  in  line  with 
the  lower  street  of  Hickman,  Ky.,  and  30  meters  above  a  warehouse.  Also  in  the 
prolongation  of  the  second  street  from  the  river. 

^j»?ry.— Elevation,  302,7.  Stone  on  Island  No.  8,  1,750  meters  above  foot  of  same  in 
willows  40  meters  from  edge  of  bank. 

..Vi7cAam, —Elevation,  300.8.  Stone  on  left  bank,  900  meters  below  foot  of  Island 
No.  8  in  the  cotton woo<t8  90  meters  from  river  bank,  150  meters  above  the  lower  end 
of  a  clearing  surrounded  by  timber. 

Tennessee, — Elevation,  299.7.  Stone  on  left  bank  1,800  meters  above  Slough  Land- 
ing, in  edge  of  timber  250  meters  above  the  upper  line  of  R.  Gates'  field.  It  is  130 
meters  outside  of  road  and  about  350  meters  below  the  lower  end  of  a  willow  tow- 
head. 

S'ate  /ii»e.— Elevation,  316.9.  Stone  at  east  end  of  road  on  State  line  between  Ken- 
tucity  and  Tennessee,  15  meters  from  edge  of  bank  and  85  meters  east  of  a  Stxite  line 
monument.  It  is  about  1,100  meters  below  the  head  of  a  sand-bar  on  left  bank  at 
lower  end  of  Island  No.  10  Bend. 

/^ere/f.— Elevation,  297.6.  Stone  on  left  bank  in  woods,  40  meters  from  the  river 
bank,  170  meters  above  a  corn-field,  and  980  meters  below  a  road  running  west  across 
the  point. 
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Bom, — ^ElevatioQ,  *285.5.  Stone  on  left  bank  in  woods,  550  meters  above  Bass  Land- 
ing, on  the  inside  of  a  small  tow-head,  near  the  west  bank  of  a  small  chute,  100  meters 
from  the  river  bank,  and  35  meters  west  of  fence  around  Bass's  field. 

River-bed, — Elevation,  280.9.  Stone  in  woods  about  3  miles  below  Bass  Landing,  25 
meters  above  ontlet  to  au  **•  old  river"  lake,  on  left  bank,  20  meters  from  river. 

Island  No.  14.— Elevation,  2&Z,2,  Stone  on  right  bank  nearly  opposite  Reelfoot 
Landing  on  Island  14  in  edge  of  timber,  540  meters  due  east  of  a  prominent  bend  in 
the  levee  back  of  the  island.  It  is  at  the  upper  edge  of  a  sandy  chute  leading  l^ack 
to  the  main  bank  around  foot  of  Island  14  proper. 

ifotf.—Elevation,  279.5.  Stone  on  right,  bank,  650  meters  below  mouth  of  Robin- 
son's Bayou,  2^  miles  above  Gayoso,  50  meters  from  river  bank  and  18  meters  below  a 
fence  around  a  small  corn-field.  It  is  35  meters  northwest  of  a  cabin  standing  near 
southwest  comer  of  field. 

lfay«r«.— Elevation,  278.9.  Stone  in  willows  on  Island  No.  15,  some  230  meters  oast 
of  the  bank  of  the  chute  behind  Island  No.  15.  It  is  200  meters  east  of  a  small  clear- 
ing and  about  2  miles  below  Gayoso.    Another  small  clearing  lies  225  meters  above  it. 

PeritijK.— Elevation,  276.1.  Stone  on  left  bank  east  of  chute  around  Island  No.  15 
and  about  2^  miles  above  Blue  Bank  Bayou.  It  is  in  woods,  20  meters  from  bank  of 
chnte,  40  meters  below  one  clearing  and  30  meters  above  another,  on  the  land  of 
Benjamin  Perkins. 

Island  Xo.  15.— Elevation,  277  7.    Stone  on  left  bank  at  foot  of  Island  15  in  woods, 
70  meters  above  the  chute  around  said  island,  5  meters  from  river  and  nearly  opposite  . 
Farris  Landing 

Johnson. — Elevation,  277.6.  Stone  on  right  bank  of  chnte,  back  of  Islands  16  and 
17,  about  2  miles  below  the  head  of  same,  and  in  front  of  the  upper  end  of  Peter 
Scott's  field.    It  is  between  the  wagon  road  and  the  bank  of  the  chute. 

North  Base. — Elevation,  271.7.  Stone  in  field  opposite  foot  of  Island  18,  on  land  9f 
H.  C.  Garret,  12  meters  back  of  levee,  20  meters  below  orchard  fence,  32  meters  be- 
low a  building  standing  on  the  levee,  and  a  mile  above  Cottonwood  Point  Landing. 

South  lfa«0.— Elevation,  272.7.  Slone  on  right  bank  in  field  directly  back  of  Cot- 
tonwood Point  Landing,  on  land  of  J.  W.  Jackson.  It  is  between  two  roads  leading 
to  landing,  115  meters  north  of  one  and  50  meters  south  of  the  other,  and  100  meters 
northwest  of  fence  joining  the  two  roads  near  the  river. 

Franklin, — Elevation,  2^^2.4.  Stone  on  left  bank  of  chute  behind  Island  No.  20, 
about  three-quarters  of  a  mile  above  the  head  of  Island  21.  It  is  west  25  meters,  and 
50  meters  above  the  lower  end  of  an  inclosed  field,  and  between  the  wagon  road  and 
edge  of  the  bank. 

Slater. — Elevation,  270.  Stone  on  left  bank,  300  meters  below  the  foot  of  Island  No. 
21,  near  the  edge  of  the  bank,  30  meters  below  the  upper  edge  of  a  field  on  land  of 
the  Slater  heirs. 

Obion. — ^Elevation,  267.3.  Stone  on  left  bank  on  rear  bank  of  a  narrow  pond,  1,100 
meters  above  the  ferry  across  the  Obion  River.  It  is  between  the  ferry  road  aiid  the 
bank  of  the  pond,  260  meters  above  a  prominent  doable  slough  and  in  front  of  a  long, 
D arrow  clearing. 

Hitjh  v?ater. — Elevation,  266.2.  Stone  in  field  on  right  bank  on  lower  side  of 
Wright's  Point,  1|  miles  below  the  head  of  the  bar,  and  1,900  meters  below  the  lower 
edge  of  Forsythe's  field.  It  is  125  meters  above  the  lower  edge  of  the  clearing,  250 
meters  below  the  upper  edge,  aud  22  meters  from  the  edge  of  the  bank. 

Pnck. — Elevation,  265.5.  Stone  on  right  bank  in  the  woods  about  a  half  mile  above 
Nebraska  Landing.     It  is  122  meters  back  from  edge  of  m>iin  woods. 

Carr. — Elevation,  265.9.  Stone  on  left  bank  in  cotton  woods  opposite  Barfleld  Land- 
ing. It  is  nearly  opposite  the  middle  of  a  small  tow-head  1,000  meters  long,  and  155 
meters  southeast  of  the  east  bank  of  chute  around  said  tow-head.  It  is  180  meters 
above  a  long,  narrow  clearing.  The  prolongation  eastward  of  the  east  and  west  road 
at  Barfield  Landing  passes  35  meters  south  of  station. 

i'Vood.— Elevation,  262.33.  Stone  on  right  bank  on  tow-head  of  Island  25,  about  half 
a  mile  above  mouth  of  Forked  Deer  River,  aud  150  meters  from  river  bank  in  small 
colitouwood  timber. 

Daniels  Point. — Elevation,  259.1.  Stone  on  right  bank  on  Daniels  Point,  opposite 
the  foot  of  Forked  Deer  Island,  near  upper  edge  of  field  belonging  to  T.  Forrest.  It 
is  22  meters  below  the  upper  fence  of  field,  and  400  meters  above  a  road  coming  out 
to  river  bank. 

Fletcher. — Elevation,  253.97.  Stone  on  right  of  bank  in  woods,  1,150  meters  above 
mouth  of  Mill  Bayou  and  35  meters  from  edge  of  main  bank  back  of  Ashport  Bar. 

Elniot. — Elevation,  257.5.  Stone  on  right  bank  near  edge,  and  640  meters  above 
New  Haven  Landing,  in  open  ground. 

^8^por^— Elevation,  259.1.  .Stone  on  left  bank  at  Ashport  Landing,  inside  of  field 
belongrng  to  James  Meadows,  on  south  side  of  road  running  back  along  slough. 

It  is  21^^63  meters  from  southwest  comer  of  main  dwelling  in  yard  above  slough , 
and  311^  45'~45  meters  from  southeast  corner  of  store  at  landing. 
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Plum  Poi?ie. —Elevation,  256.7.  Stone  on  left  bank,  nearly  opposite  the  foot  of 
Island  30,  ou  land  of  Ed.  Friend,  in  cotton-field,  25  meters  from  edj^e  of  willows.  It 
is  430  meters  below  a  point  of  the  main  timber  which  runs  to  the  nver  bank,  and  68 
meters  due  north  of  a  cabin  which  stands  in  the  cotton-field. 

/^ZooXMunore.— Elevation,  257.9.  Stone  on  right  bank  on  end  of  a  levee  coming  to  river 
bank,  100  meters  below  a  dike  across  chute  behind  Osceola  Bar. 

Osceola, — Elevation,  255.4.  Stone  on  right  bank  near  edge  of  same,  three-fourths 
of  a  mile  below  Osceola,  and  110  meters  above  fence  along  woods  to  levee. 

Yankee  i^ar.— Elevation,  253.9.  Stone  on  left  bank  opposite  head  of  BuUerton 
Tow-head,  in  narrow  clearing,  28  meters  from  river  bank  and  32  meters  below  lower 
side  of  yard  at  lower  end  of  cotton-field.     It  is  8  meters  from  woods. 

Lanier, — ^Elevatioc,  250.8.  Stone  on  right  bank  nearly  in  line  with  the  east  side  of 
Island  34.  It  is  112  meters  outside,  of  leveo,  8  meters  inside  of  fence,  and  56  meters 
above  the  lower  corner  of  field.  It  is  530  meters  below  a  house  at  the  comer  of  fence 
and  road  leading  back  to  woods. 

i2ando(pft.— Elevation,  265.2.  Stone  on  left  bank  on  slope  of  bluffs,  450  meters  be- 
low stores  at  Randolph.  It  is  80  meters  below  a  warehouse,  and  30  meters  below  a 
cabin,  on  a  knoll  between  a  road  and  the  river,  which  is  about  40  meters  dislAut. 
It  is  340  meters  above  a  creek  in  a  deep  gnlch. 

Whirlpool, — Elevation,  413.3.  Stone  on  left  bank  on  land  of  Mrs.  Cowhard,  15 
meters  above  lower  edge  of  corn-field  on  the  bluff,  230  meters  back  from  edge  of  bank, 
and  about  100  meters  above  the  lower  edge  of  bluffs,  and  410  meters  south  from  ex- 
treme lower  point  of  bluffs. 

Richardeon, — Elevation,  245.6.  Stone  on  left  bank,  nearly  a  mile  below  the  bluffs, 
114^  20' — 8i)0  meters  from  Richardson's  gin,  555  meters  above  a  road  leading  back 
from  the  river,  76  meters  outside  of  levee,  and  12  meters  from  river  bank. 
'  Cole. — Elevation,  245.9.  Stom^  on  Island  'Xy  in  woods,  25  meters  from  edge  of  same, 
750  meters  below  J.  Dixou's  field,  and  370  meters  ontside  of  road  in  front  of  George 
Pennell's  field.  It  is  100  meters  from  the  edge  of  the  bank  at  sand-bar  and  500  meters 
above  a  ^^  pocket '^  lying  along  the  main  bank  of  the  island. 

Strout. — Elevation,  242.7.  Srone  on  Island  135  in  woods  directly  in  line  westward 
from  road  along  lower  side  of  J.  W.  Hamilton's  field,  and  185  meters  from  west  end 
of  said  road.    It  is  400  meters  from  river  bank  at  the  bar. 

PeiinelZ.- Elevation,  2^^8.0.  Stone  on  Island  35,  about  a  mile  above  foot  of  same, 
85  meters  from  the  edge  of  the  bank,  near  the  road  along  front  of  a  cotton  field,  and 
448  meters  above  the  lower  edge  of  the  field. 

^ral/ace.— Elevation,  242.8.  Stone  on  left  bank,  400  meters  below  Cedar  Point 
Laudiug,  at  upper  end  of  cotton  field,  35  meters  west  of  the  northwest  corner  of  said 
field  and  near  the  sand-bar  at  edge  of  woods. 

J?at6'man.— Elevation,  233.4.  Stone  in  woods  on  left  bank  in  Bateman's  Bend  be- 
hind Brandy  wine  Island.  It  is  1,300  meters  below  Bateman's  Bayou,  60  meters  above 
a  narrow  field  belonging  to  William  Barksdale,  91)0  meters  below  Mrs.  Massie's  field, 
and  near  the  river  bank. 

^ar^'«da/e.— Elevation,  232.4.  Stoue  ou  left  bank  in  clearing  onposite  the  head  of 
Island  3J.  It  is  just  back  of  wagon  road  alou^  river,  80  meters  below  a  ca^bin  and  210 
meters  above  two  cabins  standing  a  short  distance  above  Briukley  Bayou  leading 
back  into  the  swamp. 

/?ar<o«.— Elevation,  219.7.  Stone  in  large  willows  2  miles  above  Mound  City  Land- 
ing, and  opposite  head  of  Frames  Chute.  It  is  about  70  meters  from  river  bank,  and 
a  tile  pipe  is  set  over  stoue  to  mark  its  position.  There  are  three  reference  stones 
near  by,  viz,  one  above,  one  below,  and  one  directly  back  of  the  stone  marking  the 
station. 

tyamet  C^u^f.— Elevation,  223.3.  Stone  in  woods  near  bank  of  Frames  Chute,  550 
meters  above  head  of  Frames  Island.  There  are  other  stones  near  by  used  as  refer- 
ence stones,  and  Hituated  similarly  to  those  at  Barton. 

JVolf  River, — Elevation,  223.3.  Stone  in  cotton  field  500  meters  above  foot  of  Frames 
Island,  90  meters  east  of  road  along  chute  back  of  said  island,  40  meters  west  of  a  road 
leading  northwest  from  Wolf  River  ferry,  and  about  100  meters  south  of  the  junction 
of  these  tw^o  roads. 

Hopejleld  —Elevation,  229.7.  Stone  in  grass  and  weeds  400  meters  above  Hopefield 
railroad  incline  and  70  meters  northeast  of  levee. 

Fancej  Sr. — Elevation,  226.5.  Stone  in  cotton  field  on  right  bank  opposite  Memphis, 
140  meters  below  the  western  prolongation  of  Huliug  street.  It  is  170  meters  south- 
east of  Hopefield  Lake  and  240  meters  northwest  ol  levee  and  opposite  an  angle  in 
same. 

Cratr/ord.— Elevation,  222.3.  Stone  in  woods  on  President's  Island  900  meters  above 
foot  of  Vice-President's  Island,  near  the  edge  of  the  bank  2,700  meters  below  the 
prison. 

J><Mi6ef/er.— Elevation,  217.0.  Stone  in  woods  on  President's  Island  directly  opposite 
Rowley's  Landing  and  near  the  edge  of  timber.  It  is  2,100  meters  above  the  quaran- 
tine station. 
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Jones, — ^Elevatloo,  223.3.  Stooe  on  levee  on  right  bank  1,150  meters  below  Jone 
Lauding.  It  is  400  meters  above  a  sharp  angle  in  tne  levee  wiiere  the  road  iiltersects 
it- 

Ensley. — Elevation,  217.8.  Stone  on  left  bank  650  meters  above  the  Ensley  residence, 
70  meters  outside  of  levee  and  150  meters  above  an  abrupt  angle  in  the  same  where 
levee  tarns  back  from  tbe  river.    It  is  near  the  bank. 

Matt\eu*8, — Elevation,  2*23.0.  Stone  on  levee  1^  miles  above  Reeve's  landing,  230 
meters  below  a  bend  in  levee  and  200  meters  above  a  curve  and  fork  in  same.  It  is 
right  at  the  intersection  of  an  east  and  west  road  with  the  levee  and  is  northeast  1,120 
meters  from  Matthew^s  gtn. 

Reeves. — Elevation,  222.5.  Stone  on  right  bank  on  levee  550  meters  above  Reeves 
Landing  and  225  meters  below  a  junccion  of  two  levees  and  a  road  from  the  west.  It 
is  son th west  1)70  meters  from  Matthews's  gin. 

Harris. — Elevation,  219.9,  Stone  on  right  bank  just  outside  of  fence  in  front  of 
cotton  field,  180  meters  above  dwelling-houses,  and  nearly  opposite  Horn  Lake  Land- 
ing.    It  is  170  meters  due  south  of  levee,  and  600  meters  below  forks  in  same. 

Patterson. — Elevation,  217.7.  Stone  on  right  bank  in  woods  opposite  Collins  Land- 
ing. It  is  near  the  edge  of  the  bank,  310  meters  outside  of  levee,  and  a  half  mile  be- 
low Harris's  iield,  andTsome  900  meters  above  the  upper  edge  of  Scanlan's  cotton  field. 

Scanlan's. — Elevation,  219.1.  Stone  on  right  bank  near  Scanlan's  Landing,  4*^ 
meters  outside  of  levee  and  560  meters  below  the  levee  running  back  to  Earle's  plan- 
tation. 

Cow  /»2and.— Elevation,  215.9.  Stone  on  left  bank  in  woods  on  Island  No.  47,  30 
meters  from  edge  of  bank,  and  nearly  opposite  a  clearing  b'ing  a  half  mile  below 
Graves's  Bayou. 

State  Line. — Elevation,  215.3.  Stone  on  left  bank  in  woods,  150  meters  above  mouth 
of  Kock  Chute,  and  directly  opposite  the  end  of  levee  coming  to  river  bank,  some  450 
meters  above  Cat  Island  Lauding. 

XeliHii. — Elevation,  215.  Stoneonleft  bank  outride  of  levee  in  frontof  Nelms's  plan- 
tation and  near  edge  of  bank.  It  is  95  meters  outside  of  levee  from  a  point  450  meters 
alM>ve  the  south  end  of  Fish  Lake. 

John  H. — Elevation,  212.7.  Stone  on  right  bank,  Just  east  of  road  in  front  of  J. 
Harcklerode's  place.  It  is  500  meters  south  of  Harcklerode's  gin,  1,280  meters  north- 
east of  another  gin,  and  900  meters  below  Mr.  HarcHerode's  house. 

p€f€r«.— Elevation,  205.8.  Stone  on  right  bauk  of  "old  river,"  around  Council 
Bend,  10  meters  east  of  ievee,  near  lower  end  of  same,  and  at  Peters'  Lauding.  Lt  is 
440  meters  below,  a  road  leading  west  past  the  cotton-gin  and  740  meters  southeast 
of  said  gin  on  Dr.  Peters's  plantation. 

Bordeaux  CAu to.— Elevation,  203.1.  A  tile  pipe  in  briars  at  lower  edge  of  Carter's 
field,  10  tneters  east  of  a  steep  bank  running  due  south,  which  was  formerly  the  main 
river  bank. 

Rogers. — Elevation,  201.4.  Stone  in  field  on  right  bank,  900  meters  below  Roger.s's 
Landing.  It  is  70  meters  outside  of  levee,  near  tbe  wagon  road  along  river  bauk, 
128  meters  above  a  fence  muning  from  levee  to  river,  and  460  meters  below  a  row  of 
cabins.    There  are  reference  stouesnear  by,  the  elevations  of  which  are  not  known. 

Warden. — Elevation,  200.8.  Stone  in  woods  on  right  bank  240  meters  above  bar  at 
Hardin's  Point,- and  40  meters  from  the  edge  of  the  bank.  It  is  1,300  meters  below  a 
small  clearing,  near  the  bank,  which  has  a  cabin  near  its  back  edge. 

O.  K. — Elevation,  222.2.  On  left  bank,  on  au  Indian  mound,  near  the  river  bank 
at  O.  K.  Landing. 

West  ^a«e.— Elevation,  198.0.  Stone  on  left  bank,  1,500  meters  below  Harbert's 
Landing,  in  field  120  metere  above  its  lower  end  and  40  meters  from  the  river.  It  is 
165^,  75  metera  from  a  cabin. 

Tiirwer.— Elevation,  200.3.  Stone  on  left  bank,  on  levee,  435  meters  below  where  it 
torus  abruptly  opposite  Shoo  Fly  Bar,  and  follows  down  toward  St.  Francis  Tow-head. 
It  is  65°  15',  630  meters  from  southwest  corner  of  cotton-gin  on  Robert  Wilson's  place. 

JffafiM.— Elevation,  193.4.  Stone  on  right  bank,  on  land  of  John  Adams,  35  meters 
above  lower  edge  of  field,  20  meters  outside  of  road,  and  60  meters  east  of  house.  It 
is  205  meters  below  fence  along  lower  side  of  Clarence  Quarles'  field. 

^iZ^Jamsoit .—Elevation,  192.5.  On  right  bank,  30  meters  back  of  levee,  on  William- 
son's plantation.  It  is  12  meters  west  of  fence  alouj^  levee,  and  3  meters  oelow  a  yard 
fence  around  house,  and  500  meters  below  a  curve  in  the  levee.  It  is  about  a  mile 
above  the  cotton-gin. 

i?eZ/er.— Elevation,  192.8.  Stone  on  left  bank  near  west  edge  of  cottonwood  timber 
on  a  ridge  290  meters  west  of  a  narrow  chute,  1,500  meters  below  the  head  of  same, 
nearly  opposite  the  head  of  Long  Lake,  and  540  meters  west  from  the  levee. 

Rosizell. — Elevation,  1^8.6.  Stone  on  left  bank  in  the  cottonwood  timber  \\  miles 
above  Friar's  Point  Landing.  It  is  50  meters  from  river  bank,  300  meters  north  of 
slough,  and  540  meters  northwest  of  levee  and  due  south  of  opening  on  right  bank 
through  the  woods  to  the  Craig  Place. 
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Abbison,^  Elevation,  184.4.  Stone  •n  right  bank  1^  miles  below  Kangaroo  Point  in 
Cottonwood  timber,  60  meters  from  the  bank  and  about  250  meters  bielow  the  lower 
end  of  a  small  tow-head. 

7fi?^n«o;i.-^£levation,  185.3.  Stone  on  left  bank  on  a  small  cottonwood  tow-head, 
830  meters  below  the  lower  end  of  clearing  on  Miller's  Point.  It  is  on  the  inner  side 
of  the  tow-head,  80  meters  from  the  river  bank. 

Island  No,  G2.— Elevation,  1H2.3.  Stone  on  Island  No.  62,  1,250  meters  above  its 
lower  end,  300  meters  above  the  lower  end  of  field,  and  60  meters  from  back  fence  on 
land  belonging  to  Mr.  Decker.    It  is  108° — 120  meters  from  house. 

Saint  Loui8  Landing.  — Elevation,  174.9.  Stone  on  right  bank  in  open  woods,  60  meters 
above  upper  line  of  B.  L.  Oliver's  field,  atid  $^9^  15' — 50  meters  from  a  cabin  in  a 
small  inclosure.    It  is  18  meters  back  of  wagon  road. 

Island  66. — Elevation,  174.5.  Stone  on  right  bank  on  Island  66, 1,900  meters  below 
head  of  same  near  the  edge  of  the  bank  outside  of  the  fence  in  open  ground. 

Jones. — Elevation,  170.8.  Stone. on  right  bank  in  woods,  610  meters  below  the  lower 
edge  of  E.  S.  Jones's  field  and  near  the  edge  of  the  bank. 

Oliver, — Elevation,  168.7.  Stone  in  woods  oi)  Island  66,  500  meters  above  ita  lower 
end  and  125  meters  east  of  east  bank  of  chute.  It  is  212°  30' — 150  meters  from  a  house 
standing  just  above  a  large  slough. 

New  fibi^e.— Elevation,  168.7.  Stone  in  woods  on  left  bank  450  meters  below  New 
Hope  Landing,  300  meters  from  river  bank,  and  265  meters  north  of  old  levee.  It  is 
190°  15'— 480  meters  from  gin  on  Frank  Harbatt's  plantation. 

Mohawk, — Elevation,  170.1.  Stone  in  woods  on  right  bank,  some  400  meters  below 
Dawson's  field,  30  meters  from  river  bank,  and  a  mile  below  the  mouth  of  chute 
of  66. 

Knowlton, — Elevation,  166.7.  Stone  on  right  bank,  on  a  ridge  in  the  woods,  1,100 
meters  above  the  levee  crossing  the  point  from  Offutt's  to  Liudlow's  Landing,  30 
meters  from  edge  of  bank  and  iS)  meters  outside  of  wagon-road.  It  is  295°  05 — 1,100 
meters  from  the  comer  of  above-described  levee,  where  it  turns  abruptly  down- 
stream. 

Zenor, — Elevation,  170.8.  Stone  on  Zenor  Tow-head,  100  meters  below  the  upper 
point  of  the  high  part  of  the  tow-head,  and  on  the  main  river  side  near  the  edge  of  the 
bank  in  willows. 

Crews. — Elevation,  167.2.  Stone  on  left  bank  in  woods  at  foot  of  Island  68,  some  43 
meters  below  county  line  between  Coahoma  and  Bolivar  counties,  and  50  meters  below 
a  cabin  standing  in  small  clearing  near  river.  It  is  52°  45'— 470  meters  from  gin  on 
Rose  plantation. 

A usiralia, — Elevation,  168.4.  Stone  on  left  bank  172  meters  outside  of  levee  in  front 
of  Australia,  near  the  river  bank  in  open  woods.  It  is  400  metei-s  below  Stokes'  Bayou 
and  70°  25' — ^255  meters  from  the  store  and  post-office,  back  of  levee  at  Australia, 
Miss. 

Laconta.— Elevation,  167.8.  Stone  on  right  bank  at  Laconia,  Ark.,  directly  in  front 
of  and  40  meters  from  the  large  cotton-gin  at  that  place. 

Magenta, — Elevation,  167.8.  Stone  on  left  bank,  directly  opposite  Laconia  in  woods, 
50  meters  from  the  edge  of  the  bank  and  44°  25'— L90  meters  from  W.  H.  Wilson's 
house.     It  is  about  opposite  the  head  of  the  bar  at  Hurricane  Point. 

ITi/Z.— Elevation,  165.3.  Stone  on  right  bank,  three-fourths  mile  above  Hill's  Land- 
ing, in  a  narrow  strip  of  woods,  between  a  field'  and  the  river  bank,  and  115  meters 
below  the  head  of  said  clearing,  near  the  bank. 

Bee  Hif«.— Elevation,  164.8.  Stone  in  woods  on  the  right  bank  opposite  Hill's 
Landing,  70  meters  below  one  clearing  and  145  meters  above  another,  on  land  of 
James  Hill,  nearly  in  line  with  the  outer  edges  of  the  two  clearings. 

Land's  j?n<2.— Elevation,  164.6.  Stone  on  right  bank  in  woods,  one-half  mile  below 
Hill's  Lauding,  and  225  meters  below  the  lower  end  of  Hill'i»  lower  field.  It  is  on  a 
narrow  ridge  155  meters  from  the  river  bank. 

Foot  of  70. — Elevation,  165.5.  Stone  on  right  bank  at  foot  of  Island  70,  in  woods  on 
the  point  of  land  between  chute  of  70  and  a  smaller  chute  east  and  about  60  meters 
above  the  juncture  of  same. 

TTiiiotc— Elevation,  165.0.  Stone  on  left  bank  of  chute,  behind  Scrub  Grass  Tow- 
head,  and  350  meters  above  the  foot  of  same.  It  is  in  the  edge  of  the  woods,  465 
meters  below  a  clearing  lying  along  the  bank  of  chute. 

Fic^oria.— Elevation,  166.8.  Stone  on  left  bank  on  levee  at  Victoria  Landing,  It 
is  30  meters  above  fence  along  upper  side  of  woods,  and  238  meters  below  bend  in 
levee  at  mouth  of  Concordia  Bayou,  on  land  of  James  F.  Stokes. 

Tcrren«.— Elevation,  16:i.l.  Stone  on  left  bank  700  meters  below  Terrene  Landing, 
in  open  ground  100  meters  from  river  bank  back  of  road,  and  about  half-way  becweeu 
two  inclosures  surrounding  dwelling-houses.  It  is  34°  15'— 88  meters  from  southeast 
•orner  of  the  upper  one  of  these  inclosures,  and  170°  55'— 63  meters  from  the  northwest 
Corner  of  the  other. 
•  i^orj/vi^e.— Elevation,  161.7.    Stone  on  left  bank  on  oater  levee  below  Rosedale,  65 
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meters  below  foot-bridge  from  inner  leree  to  outer  levee,  and  80  meters  above  a  fork' 
in'the  levee.    It  is  79"  40^—525  meters  from  the  coart-honse. 

Beulah  Luke. — Elevation,  160.8.  Stone  on  left  bank  in  woods  some  2  miles  below 
where  levee  starts,  back  around  Bealah  Lake  near  Pride's  Point,  and  near  where  the 
upper  arm  of  the  lake  joins  the  river  at  high  water,  and  on  the  apper  side  of  said  arm. 
It  is  127^  37'— 530  meters  from  a  house  near  a  lane  in  a  clearing  on  the  lower  side  of 
above-described  arm  of  the  lake. 

Crow  Point. — Elevation,  156.0.  Stone  on  the  risht  bank  near  the  main  river  and  50 
meters  above  the  lower  eud  of  the  old  high  part  of  Ozark  Island.  It  is  60  meters  above 
a  deep  slough  which  divides  the  old  part  of  the  island  from  the  newer  portion,  and  is 
10  meters  from  the  river  bank. 

Jersey  Foiat, — Elevation,  146.0.  Stone  on  right  bank  in  open  ground  outside  of  the 
levee,  about  a  mile  below  the  foot  of  tow-head  lying  Just  above  Jersey  Point.  It  is 
215  meters  from  the  levee  and  directly  in  front,  and  70  meters  from  a  house  in  a  small 
cultivated  field  outside  of  levee. 

Island  78.— Elevation,  143.2.  Stone  on  right  bank,  180  meters  below  head  of  tow-head 
lying  outside  of  Island  78,  and  near  edge  of  the  bank. 

Arkansas  City. — Elevation,  147.5.  Stone  on  right  bank  at  Arkansas  City,  between 
the  railroad  and  river,  360  meters  below  the  elevator  and  dae  east  240  meters  from 
southeast  eoruer  of  railroad  shops. 

Gaines'  Zraii(2i/tj7.— Elevation,  144.1.  Stone  on  right  bank  at  Gaines'  Landing,  135 
meters  outside  of  levee  and  170  meters  below  the  Junction  of  front  levee  with  levee 
running  back  along  John's  Bayou.    It  is  20  meters  above  a  row  of  three  cabins. 

Sand  Point. — Elevation,  143.6.  Stone  on  left  bank  in  cotton  woods,  about  the  middle 
of  the  point  opposite  Gaines'  Landing.  It  is  50  meters  west  of  the  bank  of  a  1arg[e 
aiongh  leaving  a  high  tow-head  outside  of  it.  It  is  530  meters  below  the  head  of  this 
tow-head  and  660  meters  above  an  old  clearing  on  same. 

Carter. — Elevation,  137.1.  Stone  on  left  bank  near  the  river,  on  the  lower  side  of 
the  Tarpley  place,  ou  land  of  Colonel  Randolph.  It  is  in  the  weeds,  45  meters  above 
the  edge  of  the  woods,  10  meters  from  the  edge  of  the  bank,  80  meters  below  a  deep 
washout,  and  228  meters  above  a  levee  running  across  the  upper  side  of  the  narrow 
neck  of  laud. 

fTal/irooef.— Elevation,  134.9.  Stone  on  right  bank,  900  meters  below  Chicot  Landing, 
700  meters  below  the  end  of  a  levee  running  back  through  woods,  200  meters  below  a 
large,  conspicuous  rack-heap,  imbedded  in  the  bank,  and  30  meters  from  the  edge  of 
the  bank.  • 

North  Base. — Elevation,  132.8.  Stone  on  left  bank  marking  the  north  end  of  the 
Greenville  base-line.  It  is  in  the  line  of  an  east  and  west  fence,  200  meters  east  of 
the  railroad  Y,  and  north  of  the  railroad  160  meters.  It  is  282^  15^ — 260  meters  from 
the  engine-house  opposite  the  Y,  and  16^  10' — 43  meters  from  the  southeast  corner  of 
a  yard. 

South  Base. — ^Elevation,  142.2.  Stone  ou  left  bank  marking  the  south  end  of  the 
Greenville  base  on  the  levee,  70  meters  above  where  it  crosses  a  slough,  and  where 
the  road  turns  back  along  said  slough.  It  is  due  west  40  meters  from  the  first  cabin 
above  said  road. 

WhUtaker. — Elevation,  136.7.  Stone  on  right  bank,  three-fourths  mile  below  Bach- 
elor's Bend  Tow-head,  and  1|  miles  above  Craig's.  It  is  in  the  woods,  90  meters  from 
the  river  and  near  a  fork  in  the  road,  one  branch  of  which  runs  back  to  an  inclosed 
field.     It  is  abont  20  meters  back  from  a  steep,  old  river  bank. 

EUchardson. — Elevation,  139.9.  Stone  on  left  bank  on  end  of  levee,  200  meters  below 
head  of  tow-head,  opposite  E.  Richardson's  place.  It  is  10  meters  from  the  edge  of 
the  bank. 

Refage. — Elevation,  132.2.  Stone  on  left  bank.  380  meters  above  the  oil  works  at 
Refuge,  10  meters  outside  of  the  levee  and  160  meters  above  a  bend  in  same  where  it 
turns  back  to  rear  of  oil  works.  It  is  i^5^ — 428  meters  from  the  plantation  resi- 
dence. 

Davis. — Elevation,  138.5.  Stone  or  right  bank,  2^  miles  above  Snnnyside  Landing, 
on  a  detached  piece  of  levee  near  where  the  road  crosses  it.  It  is  a  little  above  a 
curve  in  the  levee,  and  is  surrounded  by  timber. 

Sedge. — Elevation,  129.2.  Stone  on  left  bank  in  the  edge  of  the  woods,  on  a  ridge 
550  meters  above  the  lower  outlet  to  Lake  Lee.  It  is  20  meters  from  the  edge  of  a 
steep  bank. 

Hawkins, — ^Elevation,  123  5.  Stone  ou  right  bank  ou  upper  end  of  Island  No.  87, 
1,000  meters  below  chute  at  head  of  same.  It  is  between  the  fence  and  wagon-road, 
300  meters  above  the  store  ou  land  of  J.  C.  Calhoun.  It  is  218'^  40^—583  meters  from 
cotton-gin. 

ff7cW«^<?.-TElevafcion,  123.1.  Stone  on  left  bank  on  Worthington  Point,  500  meters 
below  the  head  of  the  sand-bar,  in  the  woods,  138  meters  from  the  edge  of  the  bank. 

Barnard. — Elevation,  128.2.  Scone  on  right  bank  on  levee,  400  meters  below  Grand 
I^ke  Landing  and  440  meters  above  the  street  through  Grand  Lake  Village. 
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JEftZlurrd.— Elevation,  124.6.  Stone  on  right  bank,  1  mile  below  Grand  Lake  Village, 
jast  outside  of  fence  and  20  meters  ontside  of  levee,  and  in  front  of  R.  K.  Hilliara'8 
place. 

i^a vner.^Elevation,  123.2.  Stone  on  right  bank,  250  meters  above  Cracraft  Lauding 
and  18  meters  ontside  of  fence.  It  is  227° — 385  meters  from  the  northeast  comer  of 
ootton-gin  on  Cracraft  plantation. 

Xeoto.— Elevation,  122.7.  Stone  on  left  bank,  1,380  meters  below  Leota Landing  in 
woods,  180  meters  outside  of  old  levee  and  650  meters  above  the  junction  of  two  levees 
near  the  Ward  place. 

CarolitM, — Elevation,  120.6.  Stone  on  left  bank  near  the  river,  30  meters  above  the 
warehouse  at  Carolina  Landing.  It  is  200  meters  above  the  chute  leading  back 
across  the  point. 

Ghravea. — Elevation,  123.4.  Stone  on  right  bank,  1|  mi1e»below  the  levee  rnnning 
back  from  Sterling  Landing.  It  is  near  the  river  bank  in  the  grass  at  the  head  of  the 
sand-bar  and  directly  opposite  to  Carolina  Laudiug. 

Friedlander. —Elev&tiorif  118.9.  Stone  on  right  bank  1,100  meters  below  upper  Ashton 
Landing,  in  a  yard  in  front  of  and  near  to  a  cabin  of  a  fisherman. 

VUta. — Elevation,  120.3.  Stone  on  right  bank,  1,150  meters  below  Dr.  Wm.  McCnl- 
lough's  house,  on  the  levee,  and  has  a  tripod  standing  over  it. 

North  ^ase.— Elevation,  111.5.  Stone  on  right  bank  marking  the  north  end  of  Lake 
Providence  base  line.  It  is  in  the  southwest  part  of  the  town  of  Lake  Providence, 
in  the  southern  prolongation  of  Hood  street,  near  a  fence  bounding  a  cotton  field.  It 
is  10^  45' — 250  meters  from  the  court-house,  and  161°  15' — 270  meters  frotn  a  church. 

Shipland. — Elevation,  112.9.  On  left  bank  in  woods,  2^  miles  below  Shipland  Land- 
ing, 115  meters  from  river  bank,  on  a  ridge.     Concrete  block. 

Farland. — Elevation,  109.7.  On  left  bank  three-fourths  mile  above  Island  95,  at 
edge  of  cotton  woods,  50  meters  above  lower  end  of  slough,  behind  thesnnd-'bar;  about 
80  meters  back  of  station  is  a  small  open  grass  plat  on  a  short  ridge.    Concrete  block. 

Ba88, — Elevation,  110.6.  Concrete  post  on  right  bank,  700  meters  below  BassLand- 
ing,  outside  offence  and  directly  in  front  of  two  cabins  standing  in  field  25  meters 
distant. 

Hays, — Elevation,  112.7.  Concret«  post  on  left  bank,  730  meters  above  store  at 
Hays'  Landing,  28  meters  below  a  fence  running  from  the  levee  to  the  river,  and  80 
meters  above  the  timber  lying  along  the  levee,  which  is  265  meters  back  of  station. 

Stamhoul. — Elevation,  116.8.  On  right  bank  near  lower  end  of  a  levee,  665  meters 
*  below  a  levee  running  back  to  Stamboul  plantation,  and  near  the  bank  of  a  chute 
behind  a  bar  extending  down  to  Wilton. 

No  P/ac6.— Elevation,  104.6.  On  left  bank  near  woods,  1^  miles  above  Tennessee 
Landing,  near  the  edge  of  the  bluff-bank  behind  the  sandbar,  and  343'  05' — 140  meters 
fh>m  a  cabin  standing  outside  of  field. 

Foster, — Elevation,  101.2.  On  right  bank  in  woods  on  a  small  cottouwood  tow-head, 
opposite  Chotard's.  It  is  700  meters  from  the  upper  end  of  tow-head,  600  meters 
from  lower  end,  140  meters  from  the  west  bank,  and  2.30  meters  from  east  bank. 

Barlelgh.—EXevatioQ,  106.6.  On  left  bank  between  fence  and  road,  65  meters  below 
line  between  Burleigh  and  Magna  Vista  plantations.  It  is  50°  30' — 60  meters  from 
Burleigh  store,  and  273^  30'-- 280  meters  from  Magna  Vista  store. 

Albemarle. — Elevation,  107.9.  On  left  bank  1,000  meters  below  Ingom at  Landings 
in  chute  on  a  levee  in  the  woods,  35  meters  from  the  edge  of  the  bank.  It  is  312^  30' 
from  a  church  near  Ingomar  Landing. 

Henderson, — Elevation,  99.8.  On  right  bank  in  the  edge  of  the  woods,  I  ndle  above 
Henderson  Landing  and  85  meters  from  edge  of  the  bank  and  60  meters  above  the 
line  between  Bell  and  Henderson  plantations  prolonged  to  the  river.     Wooden  hub. 

Gynn. — Elevation,  102.5.  On  left  bank,  550  meters  below  Brunswick  Landing.  On 
the  point  at  the  head  of  the  sand-bank  and  104°  30' — 630  meters  from  Mrs.  Gwyn's  store. 
Wooden  hub. 

Willows. — Elevation,  93.9.  On  left  bank  in  the  willows,  190  meters  from  the  bank 
and  nearly  in  line  with  the  outer  bank  of  Island  102  and  about  opposite  the  head  of 
same  islaud.    Nail  iu  wooden  hub. 

i?apre.— Elevation,  100.5.  On  left  bank,  one-half  mile  below  Island  102,  inedgeof  the 
Cottonwood  timber,  275  meters  outside  of  fence  and  570  meters  below  the  upper  end 
of  timber.     Concrete  block. 

Crane.— Elevation,  98.2.  On  right  bank  near  the  river,  on  Mrs.  Crane's  plantation, 
in  a  clearing  and  190  meters  above  the  lower  end  of  same.  It  is  199°  55' — 150  meters 
from  a  cabin  in  said  field.     Wooden  hub. 

Harris. — Elevation,  100.8,  On  ri;;ht  bank,  in  field  at  lower  end  of  woods,  600  meters 
above  Grant's  Canal.  It  is  170°  0  /— 435  meters  from  intersection  of  levees  above  said 
canal  and  70  meters  from  edge  of  bank.    Nail  In  a  wooden  hub. 

Northeast  i?a«c.— Elevation,  9H.3.  Stone  marking  the  upper  end  of  the  Delta  Base- 
line. It  is  on  the  point  above  Delta,  i:^  meters  above  one  levee  and  320  meters  be< 
low  another.  It  is  directly  in  the  line  of  the  main  street  of  Delta  and  80  meters  iYt>m 
the  bank  at  the  upper  >,ide  of  the  point. 
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Warrenion, — Elevation,  98.1.  Stake  on  left  bank  at  Warrentoo,  Miss.,  34  meters 
below  cotton-gin  and  60  meters  above' warehouse,  near  the  river  baAk.  The  station 
is  marked  with  3  bottles  bnri«d  horizontally  and  pointing  towards  center  vertical 
bottle. 

Point  Pleasant — Elevation.  96.3.  On  right  bank,  950  meters  below  Point  Pleasant 
Landing,  on  levee  at  a  bend  in  same.  It  is  46^  37^ — 300  meters  from  the  southwest 
comer  of  the  Point  Pleasant  gin  and  15  meters  northeast  of  a  building  standing  nealr 
to  and  outside  of  levee;  595  meters  west  the  levee  rnns  into  Palmyra  Lake. 

Thrasher. — Elevation,  83.6.  On  left  bank  in  willows,  1^  miles  above  head  of  Grand 
Gulf  Chute,  on  a  ridge  460  meters  back  from  edge  of  willows  and  near  the  edge  of  the 
lamr  cot  ton  woods. 

DUharooH, — ^Elevation,  89.2.  On  right  bank  on  lower  side  of  Coifee's  Point,  on  an 
old  levee,  420  meters  from  a  right-angle  intersection  with  another  levee  crossing  the 
point  and  200  meters  above  the  lower  end  of  said  levee,  in  front  of  two  honses  standing 
30  meters  from  the  levee  and  50  meters  apart. 

Bruinsburg. — Elevation,  83.5.  On  left  bank,  about  one-half  mile  below  Bminsbnrg 
Landing  and  270  meters  below  ^here  levee  rans  into  the  river.  It  is  76^  15^ — 250 
meters  from  a  sharp  corner  in  said  levee. 

Saint  Joseph. — Elevation,  78.9.  On  the  right  bank,  three-qnarters  mile  below  the 
town  of  Saint  Joseph  and  500  meters  above  the  steaiper  landing.  It  is  1.^  meters 
outside  of  the  old  levee  and  48  meters  outside  of  the  fence,  and  225<^ — 930  meters 
ft'oiii  a  gin  back  of  main  levee  opjMtsite  the  landing. 

Rodney. — Elevation,  80.7.  On  left  bank,  about  one-half  mile  below  the  town  of  Rod^ 
ney,  l,0ti0  meters  above  Rodney  Landing,  150  meters  above  slough  and  road  leading 
back  to  bluffs,  and  on  main  bank  back  of  bar.  It  is  near  the  edge  of  the  bank,  oat- 
side  of  road  leading  from  town  to  the  landing,  and  3-(  meters  from  road  fence. 

Race-courne, — Elevation,  78.5.  On  right  bank,  li  miles  below  Waterproof  Landing 
ou  levee,  108  meters  above  a  bend,  440  meters  below  forks  in  levee,  and  200  meters 
above  a  pond  made  by  a  crevasse. 

Fairchild,  —Elevation,  70.8.  On  left  bank  on  Fairchild  Island,  about  2  miles  below 
"Hole  in  the  Wall,''  2,600  meters  above  the  foot  of  the  island,  and  near  the  edge  of  the 
main  bank  in  the  cotton  woods.  It  is  due  west  of  the  lower  end  of  a  clearing  lying 
above  Fairchild's  Creek,  on  east  side  of  chute. 

2?2uir.— Elevation,  84.4.  On  left  bank  at  foot  of  bluff,  1,000  meters  below  Green's 
Bayou,  and  140  meters  below  another  bayou  or  creek,  and  three-quarters  mile  above 
Grafton  Place. 

West  fia««.— Elevation,  62.4.  Stone  on  right  bank,  225  meters  north  of  levee  in 
wee^ls,  three-quarters  mile  below  lower  end  of  Lake  Concordin,  and  about  125  meters 
east  of  the  Lake  Concordia  road.  It  is  ll/O  l.V — 335  meters  from  junction  of  two 
levees,  and  is  nearly  duo  north  of  whero  aforesaid  road  crosses  the  northern  levee. 
The  stoue  is  14  inches  square,  and  marks  the  northern  end  of  the  Vidalia  Buac. 

Palo  Alto. — Elevation,  72.1.  An  iron  "screw-pile"  on  right  bank,  IJ  miles  above 
Vidalia,  in  D.  Miuoi-'s  cotton tield,  240  meters  from  the  levee  and  opposite  a  curve  in 
same.  It  is  15  meters  below  the  western  prolongation  of  a  spur  of  levee  leading 
towards  river  bank,  and  80°  50' — 197  meters  from  a  cotton-gin. 

East  Base. — Elevation,  6H.4.  Stone  ou  right  bank  directly  back  of  the  jail  at  Vidalia, 
La.,  55  meters  from  Lake  Concordia  road,  and  &0  meters  from  levee  and  near  the  .south- 
east side  of  a  ditch.  The  stone  is  14  inches  square  and  marks  the  east  end  of  the  Vidalia 
Base. 

Gaiffcer.— Elevation,  68.7.  An  iron  screw  pile,  1^  miles  below  Vidalia,  2^  meters 
east  of  fence  on  east  side  of  nmin  road,  and  «}80  meters  north  of  levee.  It  is  64^  30' — 740 
meters  from  Gaither's  gin,  and  221°  10' — 970  meters  from  high  boundary  stone  near 
levee. 

Carlhage. — Elevation,  71.1.  Stone  on  left  bank,  600  meters  below  center  of  St.  Catha- 
rines Cretrkon  Mrs.  Minor's  plantation,  70  meters  below  a  road  leading  south,  and  30 
meters  from  bank. 

Minor. — Elevation,  09.6.  Stone  on  left  bank  on  Mrs.  Minor's  plantation,  about  2^ 
miles  below  mouth  of  St.  Cathariues  Creek,  one-half  mile  below  the  head  of  sand-bar, 
in  line  with  the  lower  end  of  lield  and  between  road  and  river  bank,  in  the  grass. 

Lemley. — Elevation,  70.3.  Stoue  on  left  bank  opposite  foot  of  Natchez  Island,  on 
land  of  Mark  Lemley  near  the  bank,  ontside  of  the  road  and  13  meters  from  the  fence, 
and  40  meters  above  angle  in  .same.     It  is  150  meters  below  a  group  of  five  houses. 

Ivanhoe. — Elevation,  70.9.  Stone  on  left  bank  ou  Ivanhoe  plantation,  owned  by 
Washington  Ford.  It  is  three-fourths  mile  above  Morville  Landing,  in  open  ground, 
directly  in  line  with  fence  leading  back  to  woods,  an>l  75  meters  from  the  corner.  It 
is  55  meters  from  the  river  bank  and  43  meters  above  a  fence  surrounding  a  group  of 
cabins,  etc. 

Ford, — Elevation,  66.4.  Stone  on  left  bank  opposite  Wamicott  gin,  13  meters  from 
river  bank^in  edge  of  cotton  woods,  17^45' — 640  meters  from  Washington  Ford's  house. 
Surrounding  trees  are  blazed. 
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Wamicott, — Elevation,  67.2.   Stone  on  right  bank.  900  meters  below  Morville  Land- 
ing on  Warnicott  plantation,  60  meters  from  river  uank  and  end  of  levee*  253^  SO' — 
710  meters  from  gin  chimney.    Two  blazed  pecan  trees  stand  68  meters  northwest 
-  and  45  meters  south,  re^pectivel3\ 

Ashley, — Elevation,  61.3.  Stone  on  right  bank,  2^  miles  below  Morville  Landing, 
400  meters  below  end  of  levee  at  river  bank,  30  meters  above  woods,  140  meters  out- 
side of  levee  on  Ashley  plantation.  It  is  331^  47' — 810  meters  from  a  gin  chimney,,  and 
an  old  brick  oven  stands  30  meters  west. 

fit.  Catherines. — Elevation,  69.4.  Stone  on  left  bank,  on  St.  Catherines  Towhead,  near 
the  river  bank,  opposite  Ashley  gin  chimney,  and  about  600  meters  below  the  head  of 
the  large  cottonwood  timber. 

There  are  three  trees  blazed  with  a  triangle  standing  in  the  following  positions : 
first,  WNW.  14  meters;  second,  N.  by  E.  14  meters:  third,  SSE.  5  meters. 

EllU  CJtJ.— Elevation,  238.8.  Stone  on  the  left  bank  on  the  bluff  back  of  Hutch- 
ins'  Landing  on  what  is  known  as  Ellis  Cliffs,  on  the  property  of  Mr.  Butler.  It 
is  near  the  north  edge  of  the  bluffs 286^  45' — ^290  meters  from  Liggau's  store  at  Hutch* 
ins'  Landing. 

Pecan. —Elevation,  70.5.  Stone  on  right  bank  on  levee  near  bank  one-half  mile 
above  Green's  store,  behind  the  willow  bar.  It  is  on  the  levee  crossing  from  Ashley 
plantation,  and  80  meters  south  of  Junction  of  levees,  andat  junction  with  small  levee 
running  west. 

l^airrt«r.— Elevation,  64.7.  Stone  on  right  bank  on  the  Fair\'iew  plantation,  1,340 
meters  below  Green's  store.  It  is  42^  50'-~320  meters  from  southwest  corner  of  gin, 
300  meters  below  road  leading  past  gin  and  near  east  and  west  road,  and  also  very 
near  the  levee  built  after  the  survey  of  1883. 

/2o«enf^a^— Elevation,  69. 1.  Stone  on  right  bank  on  the  Surgett- Ashley  plantation . 
It  is  900  meters  below  Fish  Pond,  60(t  meters  above  month  of  a  bayou,  and  on  a  levee 
2870  15'— '^50  meters  from  gin. 

Pa/me(to.— >Elevation,  tO.3  (approximate).  Ston«  on  left  bank,  900  meters  above 
Jager's  Landing,  on  low  ground  25  meters  back  of  willows,  300  meters  above  lower  point 
ot  same,  and  240  meters  southwest  of  main  river  bank.  It  is  44^  17' — 500  meters  from 
Palmetto  gin-stack,  IM^  15' — 910  meters  from  Jager's  store. 

Boseland. — Elevation,  60.5.  Stone  on  right  bank  on  south  side  of  and  near  to  the 
hedge  dividing  Fairview  and  Roseland  plantations,  and  570  meters  from  river  baok. 
It  is  20O  30'— 575  meters  from  Walton  gin  chimney,  and  100  meters  west  of  a  ditch 
running  to  the  hedge. 

Winn, — Elevation  63.2.  Stone  on  left  bank  in  Dead  Man's  Bend,  opposite  Fritz 
Island  on  Joe  plantation,  and  on  land  belonging  to  John  Winn.  It  is  between  the 
wagon  road  and  the  fence  15  meters  from  the  river  bank,  298  meters  above  a  fence 
running  back  to  woods,  202°  37'— 2,235  meters  from  Blackhill's  gin,  and  A9^  00'— 120 
meters  from  nearest  cabin. 

Fritz, — Elevation,  60.4.  Stone  on  right  bank  on  Fritz  Island,  2,200  meters  below  the 
head  of  same,  and  150  meters  below  the  foot  of  a  small  towhead.  It  is  10  meters  from 
the  bank,  in  the  edge  of  the  timber. 

Home  Plaoe. — Elevation,  62.3.  Stone  on  right  bank  near  main  bank  at  foot  of  Fritz 
Island,  back  of  road,  and  40  meters  below  a  road  leading  baok  through  field,  40  me- 
ters above  the  old  Home  Place  store,  and  directly  in  front  of  said  store,  78  meters  dis- 
tant. 

Wilds, — Elevation,  60.2.  Stone  on  right  bank,  about  If  miles  above  Bougere  Land- 
ing, in  woods,  35  meters  from  the  river  bank,  about  120  meters  above  boundary  fence 
between  Home  Place  and  Bongere  plantations.  It  is  about  230  meters  above  lower 
point  of  cottonwoods,  on  a  ridge. 

Allairay. — ^Elevation,  62.5.  Stone  on  left  bank.  2  miles  above  Jackson's  Point 
Landing,  od  land  of  W.  L.  Jackson,  20  meters  bacK  of  road  and  1,050  meters  above 
road  along  the  npper  side  of  Newcome's  Lake.  It  is  80  meters  above  a  cabin,  and 
50  meters  below  another,  and  80  meters  below  end  of  levee.  The  surrounding  trees 
are  blazed. 

Pullen, — Elevation,  58.8.  Stone  on  right  bank,  300  meters  above  Black  Hawk 
Landing,  in  the  grass,  50  meters  outside  of  levee  and  10  meters  from  edge  of  bank. 
It  is  189^  15' — 230  meters  from  northeast  corner  of  Black  Hawk  store. 

Northeast  Base, — Elevation,  60.3.  Stone  on  right  bank,  1^  miles  below  the  head  of 
Point  Breeze,  35  meters  west  of  road  in  field.  It  is  120  meters  above  a  house,  190 
meters  below  another  house,  both  of  which  are  near  the  road.  A  china  tree  stands 
southwest  t:f6  meters.  Two  pecan  trees  near  the  bank  are  60  and  63  meters  distant, 
respectively.  The  stone  marks  the  north  end  of  Lum's  Point  Base,  and  is  14  inches 
square. 

Southwest  Base. — Elevation,  60.2.  Stone  on  nght  bank  marking  the  lower  end  of 
Lum's  Point  Base.  It  is  on  Lum's  plantation.  60^  meters  above  Lum's  Landing,  355^ 
10' — 90  meters  from  northwest  corner  of  Lum's  house,  229^  45' — 860  meters  from  cot- 
ton-gin. It  is  15  meters  A:om  thorn  tree  south  of  i*oad,  and  23  meters  from  thorn  tree 
in  lane,  a  pecan  tree  near  garden  in  house  lot  is  49  meters  distant. 
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Bock  -ffiW.— ElevatioD,  376.0  (approximate).  On  left  bank  on  highest  part  of  bluff 
back  of  Clark's  Luke,  about  a  mile  from  the  river.  The  mark  is  an  iron  rod  set  in 
cement.     It  is  231^  10'  from  LangBide  gin  stack. 

Tarbert, — Elevation,  60.6.  On  left  bank  about  a  mile  belovr  Tarbert  Landing,  36^ 
Sy — 1,345  metres  from  the  Tarbert  gin.  It  is  10  meters  outside  of  fence  along  river 
bank  in  line  with  the  upper  side  of  a  ^'^ard  around  two  bouses  and  a  little  above  a  road 
leading  back  through  field.    Copper  tack  in  wooden  hub. 

Old  Biver, — Elevation,  55.3.  On  right  bank,  200  meters  below  outlet  to  Raccourci 
Lake,  or  '^Old  River,"  in  lower  part  of  bend  below  Red  River.  It  U  10  •»  eters  from 
river  bank,  57^  10' — 55  meters  from  a  cabin,  and  117°  15' — 155  meters  from  another 
cabin.     Iron  rod  in  cement. 

Leatherman. — Elevation,  51.4.  On  right  bank  directly  opposite  Lower  Tunica  Land- 
ing in  open  woods,  90  meters  below  clearing  and  2d0  meters  above  a  cotton  tield.  It 
is  30  meters  from  bank  and  is  marked  with  au  iron  rod  in  cement. 

Stump. — ^Elevation,  55.7.  On  right  bank  three- fourths  of  a  mile  below  Tunica  Land- 
ing, near  the  edge  of  the  bank  a  short  distance  above  the  head  of  sand-bar,  and  1,000 
meters  below  a  cotton  field.  It  is  a  large  cotton-wood  stnmp  with  a  copper  tack  in 
top. 

SUvenaon. — Elevation,  46.7.  On  right  bank  about  2  miles  below  Tunica  Landing, 
and  half  a  mile  above  Greenwood  Landing  in  cotton-wood  timber.  It  is  40  meters 
from  the  river  bank  and  250  meters  below  a  slough  coming  out  to  the  river.  Copper 
tack  in  a  wooden  hub. 

Douglass. — Elevation,  45.7.  On  right  bank  in  the  woods  about  half  a  mile  above 
Tallica  Island,  40  meters  from  the  river.    Copper  tack  in  wooden  hub. 

Shaw. — Elevation,  42.0.  On  right  bank  one-half  mile  below  Sebastapol  Landing 
on  lower  side  of  Point-  Raccourci  in  the  small  cotton-woods  140  meters  from  river 
bank  and  1,750  meters  above  *'  Reus  Ditch.''    Iron  rod  in  cement. 

Bent  Ditch. — Elevation,  41.9.  On  right  bank  18  meters  above  Rcns  Ditch,  80  meters 
from  edge  of  willows  and  a  little  more  than  a  mile  above  Raccourci  Landing.  Iron 
rod  in  cement. 

Cat  /tf/aiid.— Elevation,  45.2.  On  left  bank  opposite  Morgauza  Crevasse  on  land  of 
Mr.  Harvey.  It  is  tiS  meters  above  a  narrow  inclosed  field.  It  is  225  meters  outside 
of  levee  nnd  25  meters  from  river  bank.     Copper  tack  in  hub. 

Saint  Maurice. — Elevation,  51.9.  On  right  bank  on  levee  1,030  meters  below  Blue 
Store  and  1,200  meters  above  Red  Store  Landing.  It  is  .90  meters  above  a  bend  in 
the  levee  and  130  meters  below  lower  side  of  lane  leading  back  to  the  Saint  Maurice 
quarters.    Copper  tack  in  stub. 

Taylor. — Elevation,  47.2.  Stone  on  right  bank  500  meters  below  Bcrtrand's  Landing 
on  the  Burrow  Plantation  10  meters  outside  of  levee  in  line  with  upper  fence  of  a  yard. 
It  is  245  meters  below  a  junction  of  levees. 

Porche. — Elevation,  46.7.  On  right  bank  445  meters  below  Bertraud's  Landing  on 
outaide  levee  40  meters  above  the  junction  of  two  levees  from  above  and  on  Ber- 
trand  plantation.    Copper  tack  in  wooden  hub. 

Lafrry.— Elevation,  46.7.  On  right  bank  about  a  mile  above  Waterloo  Landing, 
250  meters  above  upper  line  of  Alaska  plantation  and  15  meters  outside  of  levee.  It 
is  204^  35'— 630  meters  from  Alaska  sugar-house. 

Lebret. — Elevation,  47.4.  Stone  on  left  bank  a  mile  above  Waterloo  Landing,  150 
meters  above  lower  end  of  J.  DeMorley's  field,  near  bank  10  meters  outside  offence. 

FTotertoo.— Elevation,  47.7.  Stone  on  right  bank  195  meters  below  Cook's  Landing, 
35  meters  outside  of  main  levee,  18  meters  ftom  river  bank,  195^  15' — 680  meters  from 
the  Nina  sugar  house  and  opposite  a  short  spur  of  levee  having  a  right  angle  turn 
outside  of  main  levee. 

Slaughter. — Elevation,  97.9.  On  left  bank  325  meters  above  incline  at  Port  Hickey, 
32  meters  outside  of  the  railroad  near  the  edge  of  the  bluff.  Copper  tack  in  a  wooden 
hub.     A  stone  stands  in  line  of  fence  62  meters  back  of  hub. 

rriMurood.— Elevation,  45.6.  Stoueon  right  bank  about  one-fourth  of  a  mile  below- 
Mount  Pleasant  Landing  and  550  meters  above  Wild  wood  Landing  on  Wild  wood 
plantation.  It  is  50  meters  outside  of  levee  near  the  river  bank  and  800  meters  below 
an  .old  crevasse  pond. 

Clarke. — Elevation,  41.8.  On  right  bank  opposite  New  Springfield  Landing,  400 
meters  from  tbe  upper  side  of  clearing  on  the  point,  170  meters  below  the  lower  edge 
of  field,  289^  45' — 150  meters  from  a  cabin  below  field,  and  near  the  edge  of  the  bluff 
baok  at  head  of  bar. 

Chamberlain. — Elevation,  37.8.  Stone  on  right  bank  three-fourths  of  a  mile  above 
Grossman's  Landing  in  grass  50  meters  outside  of  levee  directly  in  front  of  Benjamin 
Chamberlain's  house,  and  365  meters  below  school-house. 

Chinn. — Elevation,  41.6.  Stone  on  right  bank  260  meters  below  Grossman's  Land- 
ing, 296^  00' — 865  mirters — from  Orange  Grove  sugar-house,  in  line  with  said  sugar- 
house  and  store,  380  meters  from  latter,  50  meters  from  the  bank,  and  213  meters  out* 
aide  of  levee. 

ENG  88 141 


Digitized  by  LjOOQ IC 


2242      REPORT    OF    THE    CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

V 

Swamp.— Eleva,t\oiif  3d.3.  On  lef  tbank,  directly  opposite  LobdelPs  Landing  and 
Belle  Vale  sugar-house.  *It  is  in  the  edge  of  the  woods  near  the  river  bank,  on  lower 
side  of  Thomas  Point. 

Belle  Vale, — Elevation,  35.9.  On  right  bank,  245  meters  below  the  road  between 
the  T.  J.  Thompson  and  Belle  Yale  plantations,  273^  85^ — 365  meters  from  a  ohnrch 
on  west  side  of  road,  89^  45^ — ^210  meters  from  Belle  Vale  sugar-honse,  460  meters 
from  levee,  and  200  meters  above  LobdelFs  Landing. 

Allsworth. — Elevation,  72.0.  Stone  on  left  bank  on  Scott  Bluffs,  100  meters  below 
Scotland  Landing  in  cotton  field,  20  meters  from  river  bank,  30  meters  above  a  fence, 
and  100  meters  above  a  bayou  leading  to  river. 

Belair. — Elevation,  44.0.  Stone  on  right  bank  on  levee  three-fourths  of  a  mile  below 
Point  Place  Landing  on  Bdlair  plantation,  253^  30^ — 460  meters  from  Belair  sugar- 
house  and  210^  35' — 160  meters  from  Mrs.  Von  PhuPs  residence. 

Monteaano. — Elevation,  T2.3.  Stone  on  left  bank  at  Montesano  Landing  on  the  bluff 
and  near  the  edge  of  same.  It  is  on  a  mound  Just  above  a  gulley  in  the  bluff  on  land 
of  Colonel  Favrot. 

Von  PAaL— Elevation,  40.7.  On  right  bank  on  Poplar  Grove  platitation  at  edge  of 
bank  12  meters  outside  of  levee,  140  meters  above  forks  in  levee,  and  1,080  meters 
above  Anchorage  Landing.  It  is  279^  30'  —590  meters  from  NE.  corner  of  Poplar 
Grove  sugar-house  and  2D8^  45' — 880  meters  from  Anchorage  sugar-house. 

J itcAoroyd.— Elevation,  40.9.  On  right  bank  190  meters  above  Anchorage  ware- 
house, 16  meters  outside  of  levee  and  in  line  of  fence  running  back  from  the  road 
toward  a  long  row  of  negro  quarters.  It  is  281^  45' — 465  meters  from  southeast  cor- 
ner of  Anchorage  su^ar-house. 

Barracks, — Elevation,  62.4.  On  left  bank  100  meters  above  the  barracks  on  military 
reservation,  90  meters  below  the  upper  fence  and  near  the  edge  of  the  bluff  bank.  It 
is  1280  35'— 242  meters  from  the  *'  Flag  Staff." 

Norih.Base. — Elevation,  36.7.  Stone  on  left  bank  700  meters  south  of  city  limits  of 
Baton  Rouge,  112  meters  back  of  levee  and  about  80  meters  west  of  railroad.  It  is 
27^  00'  998  meters  from  tbe  university  cupola  and  147^  05' — 1,028  meters  from  the  west 
end  of  McCnllau  sng.'ir-house.  The  stone  is  14  inches  square  and  marks  the  north 
end  of  Baton  Rouge  Base. 

South  Base, — Elevation,  35.2.  Stone  on  left  bank  2,250  meters  below  the  city  limits 
of  Baton  Rouge,  inside  of  the  levee  at  an  angle  in  same  where  it  turns  back  around 
some  crevasse  ponds  and  about  10  meters  from  top  of  levee,  between  the  road  and  levee. 
It  is  56^  15' — 1,240  meters  from  McCuUan  sugar-house  and  121^  45' — 1,640  meters  fh>m 
the  next  sugar-house  below.  The  stone  is  14  inches  square  and  marks  the  lower  end 
of  Baton  Rouge  base. 

jBotiZten.— Elevation,  34.2.  On  right  bank  about  a  mile  above  Union  Store  Landing, 
380  meters  back  of  levee  in  field  on  Boulien  plantation  705  meters  east  of  Texas  and 
Pacific  Railroad,  and  on  west  edge  of  a  plantation  road,  between  the  road  and  a 
ditch.    It  is  320°  10' — 325  meters  from  sugar-house. 

Missouri, — Elevation,  36.5.  On  ri^ht  bank  at  Missouri  Landing  30  meters  outside 
of  levee  and  190  meters  below  bend  in  same.  It  is  370  meters  above  hedge  marking 
the  lower  limit  of  Missouri  Plantation  and  331°  O0'-~8o0  meters  from  sugar-house. 
Copper  tack  in  wooden  hub. 

Duncan, — Elevation,  37.7.  On  left  bank  870  meters  below  Laurel  Place  Landing, 
10  meters  outside  of  levee  and  23  meters  below  a  spur  of  levee  running  to  the  river 
bank.  It  is  on  the  Cottage  plantation  owned  by  D.  Conrad.  Copper  tack  in  wooden 
hub. 

Hickey, — Elevation,  43.9.  On  right  babk  580  meters  below  Saint  Mary's  Landing, 
on  levee  500  meters  below  tramway  running  to  Saint  Mary's  sugar-house  and  nearly 
opposite  the  gate  leading  to  the  Shenango  sugar-house.  It  is  237°  10' — 405  meters 
from  latter  sugar-house.    Copper  tack  in  wooden  hub. 

Martin* — Elevation,  32.4.  Stone  on  right  bank  back  of  Sardine  Point  village,  500 
meters  from  the  levee,  800  meters  above  road  crossing  the  Point,  and  82°  10'— 720 
meters  from  a  sugar-house  standing  110  meters  above  said  road. 

Cottage, — Elevation,  36.9.  On  left  bank  on  Cottage  plantation  on  lower  side  of 
Duncan's  Point;  290  meters  from  the  levee,  nearly  in  line  with  the  fence  along  the 
rear  of  negro  quarters,  312°  15' — 500  meters  from  Cottage  sugar- house  and  Just  auove 
the  tenth  ditch  below  quarters.    Copper  tack  in  wooden  hub. 

Lopez, — ElevatioD,  36.0.  On  left  bank  1,450  meters  above  Hollywood  Landing  on 
the  left  of  the  gate  near  the  fence  corner  in  the  yard  owned  by  Mrs.  Lopez  and  near 
the  levee.  It  is  a  short  distance  above  blacksmith  shop  and  opposite  an  angle  in 
levee.     Copper  tack  in  wooden  hub. 

Chatworth, — Elevation,  36.4.  On  left  bank  950  meters  above  Longwood  Landing, 
between  two  levees  120  meters  above  road  leading  to  quarters  and  sugar-house.  It 
is  170  meters  below  upper  Junction  of  levees,  450  meters  above  Manchac  Cut-off  road, 
60° — ^765  meters  from  southwest  end  of  Chatworth  sugar-house.  Copper  tack  in 
wooden  hub. 
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?roo<r«.— Elevation,  34.7.  On  right  bank,  H  milea  above  Australia  Landiof,  120  me- 
ters back  of  levee,  in  field  on  Australia  plantation,  40  metefs  from  the  road  fence  and 
l*iO  meters  above  brush.  It  is  212^  30' — 82  meters  from  corner  of  levee  and  665  me- 
ters below  upper  line  of  plantation.    Copper  tack  in  wooden  hub. 

JiMfraZia.— Elevation,  35.3.  On  right  bank,  directly  opposite  Australia  Landing,  308 
meters  from  levee,  155<^  52' — 425  meters  from  Australia  sugar-house,  and  in  an  old 
road  leading  from  the  back  gate  of  Mr.  Wood's  yard,  220  meters  from  the  gate.  Cop- 
per tack  in  wooden  hub. 

Scud.— Elevation,  36.8.  Stone  on  right  bank,  in  Held  owned  by  Daniel  Levi,  1,700 
meters  above  National  Landing,  140  meters  from  levee,  240  meters  below  Junction  of 
levees,  and  directly  back  70  meters  from  the  suffar-house. 

Jfancftac— Elevation,  :U.9.  Stone  on  left  bank,  650  meters  below  Manchac  Landing, 
on  Manchac  plantation,  in  field  near  road  fence,  28  meters  from  levee,  150  meters  from 
spur  running  to  river  bank,  and  125°  05'*— 845  meters  from  northwest  comer  of  Man- 
chac sugar-house. 

Cojirad.— Elevation.  36.9.  On  left  bank,  about  a  mile  below  Brooks ville  Landing,  23 
meters  outride  of  levee  iu  front  of  Mrs.  Conrad's,  183°  10' — 310  meters  from  one  sugar- 
house,  and  277°  37 '—1,180  meters  from  another.     Copper  tack  in  cypress  stub. 

JSai/ei^.— -Elevation,  34.9.  On  right  bauk,  760  meters  below  National  Landing,  on  the 
Besterege  plantation,  on  lower  side  of  Manchac  Point.  It  is  112  meters  back  of  levee 
and  345  meters  above  road  crossing  the  point,  95°  03'— 290  meters  from  sugar-house. 
Copper  tack  in  cypress  stub. 

ifedara.— Elevaiion,  33.4.  On  right  bank,  on  the  Medora  plantation,  in  the  stable- 
yard,  in  the  corner  of  the  fence  back  of  a  bend  of  the  levee  2  miles  below  National 
JLandiug,  58  meters  below  McAVilliams's  house,  319°  10'— 248  meters  from  sugar-house. 
Copper  tAck  in  cypress  hub. 

7foo</2and.— Elevation/34.1.  Stone  on  right  bank,  1,000  meters  above  Bayou  PI a- 
queniiue,  495  meters  below  a  tramway  running  back  to  Union  sugar-house.  It  is 
50  meters  inside  of  fence  back  of  levee,  305°  15' — 745  meters  from  sugar-house,  and 
184°  00'— 1,650  meters  from  St.  John's  Church,  in  Plaquemine. 

BiUure. — Elevation,  35.7.  On  left  bank,  150  meters  outside  of  levee  on  battnre  in 
front  of  Lucky  plantation,  about  150  meters  below  a  loop  in  the  levee.  It  is  119°  50'— 
1,075  meters  (rom  Millers'  su^ar-honse,  and  25°  15'— 425  meters  from  Le  Blanc's  sugar- 
house.    Copper  tack  in  wooden  hub. 

Plaquemine,— ElevatioTij  35.8.  On  right  bank,750  meters  below  Plaquemine  Landing, 
30  meters  below  an  old  fort,  320  meters  below  Haase  street,  and  10  meters  outside  of 
the  levee.     Copper  ta«k  in  a  wooden  hub. 

Gay.— Elevation,  :^.3.  On  right  bank.  430  meters  above  Saint  Louis  store  on  Saint 
Louis  plantation,  2()0  meters  above  roaa  leading  out  to  the  plantation  quarters.  It 
is  in  a  pasture  near  west  fence,  98  meters  from  levee,  171°  50' — 385  meters  from  Mrs. 
Gay's  residence,  and  313°  43'— 220  meters  from  store  at  Boode  Landing.  Copper 
tack  in  wooden  bub. 

Evergreen, — Elevation,  31.5.  On  right  bank,  opposite  Tennessee  Landing,  on  Ever- 
green plantation,  9  meters  inside  of  fence,  205  meters  from  levee,  and  88  meters  above 
the  road  leading  back  through  the  quarters.  It  is  84°  07'— 65  meters  from  a  church 
(colored),  and  10  meters  westof  a  fence  running  parallel  to  the  road.  Copper  tack  in 
wooden  hub. 

JiM/er.— E leva t ion,  35.8.  On  left  bank,  1,140  meters  above  Forlorn  Hope  Landing, 
just  outside  of  levee,  on  the  Forlorn  Hope  plantation.  The  first  house  above  is  occu- 
pied by  Mr.  A.  Saillon.     Copper  tack  in  a  wooden  hub. 

Fe»h'e«».— Elevation,  31.8.  On  left  bank,  200  meters  below  Magnolia  Landing,  6° 
15' — 400  meters  from  Ma' uolia  sugar-house  and  15  meters  inside  of  f^nce  back  of  levee. 
Copper  tack  in  wooden  hub. 

jyUlow  fr/c/i.— Elevation,  35.3.  On  left  bank,  at  Willow  Glen  Landing,  12  meters 
outside  of  levoe  and  in  prolongation  of  upper  side  of  road  leading  back  to  Willow 
Glen  sugar-house.    A  wooden  hub  with  a  hole  bored  in  the  top. 

Belle  G'rore.— Elevation,  37.4.  On  right  bank,  at  Belle  Grove  Lauding  on  levee,  20 
meters  below  Belle  Grove  store.    A  wooden  hub  painted  white. 

i^esctftf.— Elevation,  38.5.  On  right  bank,  20  meters  above  forks  in  levee  on  Rescue 
Plantation,  200  meters  below  store  and  90  meters  above  road  leading  back  to  sugar- 
house.    Wooden  hub  painted  white. 

North  j^o^e.— Elevation,  29.6.  Stono  on  right  bank,  li  miles  below  Bayou  La 
Fonrche,  20  meters  back  of  levee,  in  field  just  below  road  leading  to  sugar-house,  and 
185°  15'— 972  meters  from  said  sugar-house  chimney. 
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B 2— Geographical  positioM  of  tertiary  poinU  between  Keokuk^  lotca^  and  Cairo,  IllinoiB. 


Station. 


Latitude. 


Charch  apire,  Hamil- 
ton. 111. 


Cupola.  Mrs.  H.  W. 
Sample's  hoasu, 
Keokuk,  Iowa. 


Unitarian  Charch 
npire.  Keokuk, 
Iowa. 


Preabyterian  Church 
spire,  Keokuk, 
Iowa. 


Presbyterian  Church 
spire,  Warsaw,  111. 

H.  K.  Church  spire, 
Warsaw,  111. 

Flags 

Flag? 

Flag  8 

Flag  9 


Church  spire,  Canton, 
Mo. 

La  Grange  College 


Longitude.  \  Azimuth,    ^z^mu^h. 


To  station. 


o       /        // 

40  23  34. 60     91  20  82. 85 


40  23  40. 03 


40  23  49.32 


.46  28  30 
I  125  05  11 
I  112  66  31 

G7  06  30 


91  22  42. 98 


9122  47.62 


40  23  53. 11  ,  91  23  03. 69 

I 

1 

I 

40  21  33.11  .  91  26  14.81 

I 

40  21  40. 25  I  91  26  03. 39 

i 

40  13  55.  08     91  30  35. 62 

i 

40  11  21. 08     91  30  47. 92 
40  09  15. 81     91  30  10. 03 

40  09  18. 19     91  31  02. 55 

40  07  46. 38  91  31  19. 03 
40  02  54. 59  91  29  56. 16 


240  26  17  60  27  Oi 
323  5)  27  14:<  55  58 
130  .'>6  55  i  3iC  55  59 
53  51  23  233  49  2i 
178  30  29  3J8  30  26 


248  41  02 
3i5  34  23 
50  52  36 
1*.'8  02  16 
182  43  00 

47  08  18 
131  50  28 
199  08  36 
320  00  51 

90  17  00 


226  27  60  Worster... 

:m  03  .^8  Keokuk  ... 

292  54  21  UughMS. 

217  03  23  Waisaw. 


Hamilton . 
Wornter.. 
Hughes  .. 
Warsaw  . . 
Keokuk  .. 


68  41  52 

145  34  58 

230  60  44 

308  01  23 

2  43  02 

227  06  36 

311  55  46 

19  08  48 

140  01  36 

270  11  06 


Hamilton 

Woratfr \ 

Warsaw 

Hughes I 

Keuknk j 

Warsaw 

Hugh**A 

Keokuk 

Wonter 


140  27  11  <  320  23  11 
222  24  19  i    42  24  41 


Fox  River 

Yollow  Banks  ... 
Warsaw 


137  50  44     317  48  38     Yellow  Banks  . 

89  19  03  I  269  13  03     Fox  River 

221  23  37  I    41  23  53  ,  Warsaw 


8  51  50 
13  04  35 

12  41  21 
283  50  10 

41  53  44 

256  52  10 
198  26  46 

259  06  34 
22  26  36 

202  06  49 

243  52  22 

lUO  17  03 


Flag  12 1  40  02  50.16  91  28  54.33 

Flag  13 1  40  00  26.47  91  28  46.15 

Flag  16 39  57  56.58  9126  46l26 

Court-house,  Qnincy,     39  56  06. 57  91  24  28. 17 


Catholic  Church  spire, 
Quincy,  III. 

Flag  20 

Flag  21 

Flag  24 

Elevator  (S.  E.  gable) 
Sannibal,  Mo. 


39  55  03. 63     91  24  17. 01 

39  51  02.  68     91  25  36. 7J 

I 
39  51  06.  Oo     91  25  56. 31 

39  45  37.72     91  21  29.08 

39  42  19.21     91  20  38.  &I 


1*8  61  02  I 
193  01  06  ' 

192  40  41  ! 
103  U  01  I 

221  52  40  I 
70  65  37  < 
18  29  26 

79  10  35  ! 

202  25  06 
22  10  01 

63  56  34 
280  10  44 


.  208  13  5'J  28  17  11 

!  UU  35  51  343  34  38 

32H  :U  .30  148  :(4  44 

0  43  28  j  180  43  21 

l.'iS  52  06  I  335  50  13 
86  11  39     266  10  58 

158  24  41  I  338  23  .')5 
322  27  45  :  142  30  16 

153  02  00     3W  00  05 

314  00  20  I  131  01  34 

147  37  40     327  34  08 

49  c»7  :{2     2.'9  03  5.-» 
8  58  28  I  188  57  19 

58  51  50     238  48  06 
j     11  11  51  J  191  10  35 

7  44  11  '  lfi7  43  46  ! 

110  36  09     290  33  16 

111  11  37     291  08  57  ! 
3  49  28      183  19  15  i 

269  42  38       89  46  12  I 
339  22  37  ,  159  23  57  I 

227  38  15  '     47  41  16  ! 

315  .33  14     135  34  02  ' 


'  Canton  TJui vera! ty 
Cougill 

Canton  University 
I  Lima  Lake ' 

I  Oanton  University, 

I  Lima  Lake j 

Gillham ! 

,  Lima  Lake | 

C.tutun  University, 
Gillham 

Lima  Lake 

Canton  University 

Lima  Lake I 

Canton  rniversity' 

Qiiiucy 

Melsun I 

Canton  University! 
La  Grange ..I 


I^  Grange. 
Quinoy 


La  Orange. 
Quiucy 


La  Grange. 

Nelson 

Ht^atber  ... 


Xolnon... 
Heather  . 


Heather  . 
Nelson... 


Xelnon . . . 
Heather  . 


5?eehom  .. 
Hannibal  . 


Seehom . . . 
Hannibal  . 


Dia. 
tance. 


Meter: 
2.001.6 

3. 226. 0 
5, 025. 3 
7, 378. 6 

1.961.0 
1,046.8 
2.6h«.5 
5,  200. 1 
1,659.4 

1.948.7 
2,  221. 7 

5. 271. 6 
2,440.0 
1,401.3 

5,062.3 
2.074.4 
1. 357. 8 
2.544.4 

12. 88.3. 2 
6,863.4 
1,183.7 

6. 842. 1 
13,108.0 

871.4 

11. 37a  4 
4,664.0 

6.655.2 
8,742.8 

3,632.7 

7, 796. 3 

18, 383. 4 

8. 997.  S 

2. 923. 7 
18.746.4 

10,291.2 
7. -228.  a 

15. 356. 8 
9.517.1 

1H.H67.0 
19.550.5 

10. 153. 9 
1,523.4 

4,657.7 
0, 155. 8 

10.047.3 
3.798.5 

14,623.0 
10,  636. 2 
16. 428. 4 

9,705.9 
14, 562  9 

6, 917. 6 
C851.3 

6,379.1 
6, 971. 6 

7,949.3 
8,500.6 

9. 143. 2 
2,509.7 
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Station. 


J 


Latitude. 


Longitude. 


<     O         I        It  O        I        II 

Flair  20 f  39  41  65.52  .  91  18  68.76 


Flag  28 39  39  02.19     91  15  17.29 


Flag  30. 
Flag  32.. 

Flag  33  .. 
Flag  34 . 


39  36  33.  07 


39  33  59. 56 


91  11  13.  59 


91  09  21. 40 


39  33  16. 90     91  00  50. 34 

I 
39  32  52.41     91  05  40.80 


Flag  35 \  39  32  07.84 


Flag  36 39  28  30.74 


Flag  38 1  39  26  15.00 


01  06  33.66 


91  03  38. 52 


91  00  07. 78 


FUg39 1  39  25  44.75     91  00  42.50 

Flag 43 39  23  15.03  !  90  56  13.90 

I 

Flag  44 39  21  52.31     90  51  48.79 


Flag  45 i  39  21  20.*46 

Flag  46 1  39  10  54.77 


00  52  34. 63 
00  48  36. 33 


I 

Flag47 39  19  19.01  '  90  49  21.32 

j 
Flag  48 ,  30  17  34.03     90  45  51.37 


Flag  49 39  17  10.48     90  46  51.08 

Flag  51 1  39  14  40.63     90  44  :j9.  76 


Flag  52. 
Flag  53. 


39  1127.30     00  42  41. 


39  10  33. 34  ;  00  44  05. 1 


Azimutli. 


Back 
azimnth. 


To  Htation. 


212  23  30       32  25  27  ,  Seehorn... 

28G  56  2-J     107  04  05     Oard 

28  01  57     208  01  41     lianuibal  . 


125  53  20 
269  41  25 
323  58  34 


127  10  01 

86  57  26 

233  09  00 

132  22  00 

200  39  13 

280  17  13 

320  00  44 

319  58  30 
201  33  41 

171  28  08 
270  58  18 
346  5t  21 

131  40  02 
177  57  08 
261  02  49 
336  56  52 


305  50  43 
89  46  47 
144  00  06 

307  01  48 
260  56  22 
53  11  4U 

312  19  54 

20  40  48 
100  22  33 
146  03  59 

140  02  03 

21  35  34 

351  27  22 
91  01  18 
166  55  15 

311  36  00 

357  56  56 

81  06  22 

155  58  20 


Hannibal  .. 

Oard 

Kod  House. 


Hannibal  .. 
Kcd  Houao. 
a.ird 


Red  House. 

Gftid 

Kocknort  . . 
SuItRiv.'r  . 

Salt  River. 
Gard. 


54  26  13 

201  58  22 

267  04  42 

316  08  03 

120  25  09 

174  18  45 

234  31  33 

330  59  53 

Gard 

Roclcnort . . 
Salt  River  . 

Red  House. 

Gard 

Kitckport . . 
Salt  River  ., 


234  25  46  ,  Salt  River  . 
25  00  01  I  Rock  port. - 
87  09  51      Long 

136  10  46  I  McLean  ... 


Salt  River  . 
Rockport . . 

Lone 

McLean  ... 


300  22  32 
351  18  13 
54  34  31 
151  00  26 


2.32  50  25   52  53  45  Long 

178  20  47  358  20  37   Rockport . 


281  15  56 
303  59  59 

269  07  11 
103  48  51 

261  20  50 
123  64  44 

323  17  02 

200  04  13 

9  44  51 

316  37  37 

206  48  11 

3  02  59 

51  53  01 
162  09  .51 
327  42  5:} 

172  27  17 
48  31  32 

98  21  33 
161  15  47 
295  41  32 

125  13  31 

173  44  13 
21  59  01 

14  12  21 
322  14  41 
192  25  40 


101  21  22 
124  01  00 


89  09  49 


Bell  view...  , 
darks  ville. 


Bell  view. 


283  47  07     Clarksville  . 


Bell  view  — 
Clarksville  . 


81  23  57 
303  53  26  I 

143  20  32  I 
20  04  49 
189  44  15  I 


Hamburg . 
Beliview.. 
Saltpeter  . 


136  41  35  i  Hamburg. 
26  49  15  ,  Belloview. 
183  02  48  '  Saltpeter  . 

231  50  38  (  Saltpeter  . 
342  08  22  BolU'.view. 
147  41  39  I  Hamburg. 


352  26 

228  29 

278  18 
341  13 
115  42 

305  09 
3:>3  43 
201  57 


Bellevlew. 
SaltpeU^r  . 


18  1  Saltpeter  . 
47  ■  BelU'view 
26  I  Humburg. 

08  I  Saltpeter  . 
59  [  Hamburg. 

09  I  Knox 


194  11  22     Knox 

142  17  21  I  Pcew 

12  20  19  I  Hamburg. 


Dis- 
tanOe. 


MeUn. 

8. 150. 2 
18,090.0 

1, 250.  8 

7,239.5 
12, 0J5. 0 
5,842.3 

]4,64&4 

2,  381. 6 
7. 765. 6 

6. 840. 8 
10, 0:t4.  7 
12,  205. 4 
13, 088.  8 

12. 452. 8 
11.511.3 

11,  588. 1 

6.  744. 1 

9. 018. 3 

12. 121. 9 
12, 812.  7 

8. 103. 9 
8, 113. 6 

1, 22a  6 

8. 773. 8 
ll,62i4.3 

8, 872. 1 

6, 862. 6 
12, 198. 8 

8. 223. 6 
2,530.4 

P,44ew9 
13, 07&  9 

12,  562. 5 
2,790.4 

5,964.7 
4,152.3 

7. 142. 7 
3, 536.  5 

13, 306. 3 

3,  953. 6 
8,  731. 2 

13. 155.  0 
5,396.9 
7,513.0 

6.900.4 
8,461.4 

7,  486. 5 

8.857.2 
5,34L4 

7. 469. 9 
14, 15).0 

2. 265. 3 

12, 213. 7 
5, 002.  9 
11,390.8 

9. 179. 4 
9,92L4 
6,802.6 
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Station. 


Flag  56 

riag58 

FlftgSO 

FlftgOS 

Flag  67 

Flag  68 

Flags , 

Flag3 

SimpBOn36 

School-honse  No.    5, 
Alton,  111. 

Catholic    Church, 
AltoD,  ni. 

Station  A  77 

Flag4 

Smoke  stacic,  Yolcan 
Iron  Works. 

Flags 

FUge 

Flag? 

Flag-staff,    Jefferson 
Barracks. 

Flags 

FlagD 

Flag  10 

Flag  11 


Latitude. 


O        /         It 

39  04  48. 95 


39  02  17.78 

39  01  56.98 
38  57  29. 89 
38  55  55. 60 

38  56  U.  79 

38  57  35.75 

38  56  54.35 

38  54  40. 35 

38  53  31.77 

38  53  25.88 

38  40  1&  51 
38  42  45.29 

38  83  04. 21 

38  34  29. 45 
88  31  59.50 
38  30  38. 77 
38  30  11. 58 

88  26  51.81 

38  23  45. 27 

38  21  43.31 

38  21  03. 34 


Longitude. 


o       /        /' 

bO  41  12. 47 


.90  41  54.48 

90  43  04.23 
90  40  5a  29 
90  28  43. 64 

90  29  48. 48 

90  25  18.39 

90  22  41. 10 

90  13  15. 23 

00  10  12.27 

90  10  39. 34 

90  10  44.46 
00  12  53.54 

90  13  54. 21 

90  13  53.47 
90  15  43.98 
90  15  16.85 
90  16  37. 24 

90  16  52. 63 

90  19  05. 72 

90  21  35.21 

90  21  11. 00 


Azimuth. 


171  13  15 
213  09  16 
43  80  07 

337  07  34 

264  51  15 

74  47  03 

320  05  88 
78  26  56 

289  29  56 
194  21  16 

62  58  02 
133  42  19 
162  55  41 
206  45  26 

140  31  23 
43  46  34 


118  27  58 
275  61  22 

222  36  SO 
281  45  59 

353  57  16 
311  38  04 

310  31  51 
12  41  43 

.300  43  21 
328  44  57 

86  39  24 

325  24  46 
353  30  16 

257  23  01 
49  55  24 
832  21  57 

340  87  21 
267  53  50 

345  12  40 
302  14  05 

281  84  54 
27  19  50 

122  43  13 
271  20  12 
332  49  45 

230  10  05 
111  10  27 
^^94  23  55 

299  22  16 

199  12  31 
147  35  25 
351  18  35 

263  50  11 

210  08  46 

318  38  U 

20  U3  29 

254  58  03 

200  18  01 
37  45  21 

815  18  >m 


Baok 
azimuth. 


To  station. 


Hamburg . 

Peets 

Kilham... 


Cahlll... 
Wilson  . 
Kilham  . 


Cahill... 
KUham. 


Keel.. 
Cahill. 


Point  Landing. 

Thomson 

Kivcrmouth  — 
Grafton 


ThomsoD 

Point  LaudiDg. 
Grrafton 


Grafton. 
Klsah..., 


^Slsah. 
Starr  . 


Nicholson  . 
Sawmill... 


Knssell 

Glassworks. 


351  12  04 

83  10  06 
223  27  45 

157  08  33 

84  52  07 
254  45  08 

140  07  21 
258  25  45 

109  31  08 
14  21  40 

242  56  08 

313  39  58 

342  55  05 

26  46  26 

820  29  43 
225  45  21 
43  39  48 

298  26  40 
95  53  20 

42  37  18 

101  47  86 

173  57  19 
131  38  45 

130  32  48 
192  41  38 

120  44  35 
148  45  00 

266  38  17 

145  26  07 
173  3U  30 

77  29  03 
229  53  08 
152  23  11 

160  38  34 
87  59  51 

165  12  67 
122  10  27 

101  36  50 
207  18  23 

302  42  38 
91  23  U7 
152  51  34 

50  13  10 
291  09  59 
114  25  53 

119  24  25 

19  13  20 

327  35  06 

171  19  12 


83  53  52     Boean 

30  10  00     Merrimac 

138  40  54  I  Salt  Bluff 

200  02  54     Sulphar  Springs  . 


Knssoll    

Glassworks. 

Stand  Pipe... 


Stotion  A  77  . 
Stand  Pipe... 


Clark's  Mound. . 

Forder 

Dreyor , 


Dreyer , 

Clark's  Mound 


Flag  7.. 
Dreyer 


Drever 

Twin  Hollows  . 


Forder 

Dreyer 

Gummersheimer. 


Dreyer 

Twin  Hollows  . . . 
G  ummersheimer . 


Boean 

Twin  Hollows  . 

Merrimac 

Salt  Bluff 


I 


75  01  29 

20  19  00 

217  44  31 

135  20  44 


Boean 

Merrimac 

Sulphur  Springs . 
Salt  Bluff 


Dis. 
tance. 


Meters. 
17, 626. 1 

3. 497. 7 
7, 865. 3 

5.803.1 
1.083.1 
4. 563.  5 

6. 133. 0 
2,781.9 

2.909.3 
3,644.5 

4,893.2 
7.484.6 
4,717.7 

5. 070. 1 

6.  onn.  3 

3. 902. 3 
6, 569. 9 

3. 023. 8 
4, 557. 1 

1,10L7 
3,810.8 

1,231.1 
2,  U94. 0 

2,  874. 8 
939.5 

3,  300. 6 
839.4 

2,592.3 

5, 497. 0 
4,708.0 

14. 392. 1 

6. 921. 9 
6,190.8 

8,600.0 

14. 036. 2 

2. 574. 7 
6, 53B.  9 

4, 975. 0 
7, 406. 9 

1.600.8 
6. 8i4. 0 
9, 273. 5 

9. 369. 0 

1. 156. 1 
5,  U50.  3 

5.7(:6.8 
6, 5:!3. 2 
l.40ti.9 
9, 657. 0 

8,  TOo.  5 
6,722.2 
7, 7ud.  0 

4,  Oil.  1 

8. 353. 0 
6, 589. 9 
3.207.4 
6,403.6 
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APPENDIX  U  U — REPORT  OF  MISSISSIPPI  RIVfiR  COMMISSION.   2247 
B^—Geoffrapkical  poHthns  of  tertiary  points  heticeen  Keokuk,  Iowa,  «<c.  — Contmiled. 


SUtion. 


FhigU 

Flag  13 

«a|rl4 

Keimett's  Casfle 

FTi«16 

Flag  17 

Flag  19 

Flagao 

Flag  21 

Church  spire.    Saint 
GeneTieve,  Mo. 

Flag  13 

Flag  24 

Catholic  €hurch,  Kaa- 
kaakia^IIL 

Flag  25 

Flag27 

Flag  28 

Church  spire,  Cheater, 
IlL 

Flag  29 

Flag  31 

FUg32 

FUg33 .-. 

Flag  34 

Hag  36 


Latitude.      Longitade. 


O         /        /»  O  /        // 

38  19  1&  65  I  90  21  51. 08 


38  15  50. 81 

38  12  17. 12 

38  11  38. 18 

38  08  53.40 

38  07  52.06 
38  04  08.10 

38  02  44. 71 

36  01  16.02 

37  58  45l02 

37  58  42.73 
37  58  01.51 
37  57  41.83 
37  54  51.71 
37  53  55.92 
37  53  16.35 
37  54  55. 36 

37  52  53.29 


90  21  02. 03 

90  19  37.30 

90  20  80. 34 

90  14  lii.QH 

90  15  34. 08 
90  09  05.00 

90  06  28.60 

90  04  22.07 
90  02  49.  75 

89  57  51.48 
89  58  42.45 
89  55  07. 40 
89  57  56.67 
89  52  51.44 
89  52  06. 85 
89  49  21.22 

89  49  07. 12 


37  50  04. 48     89  42  54. 76 


•  I  * 


Azimath. 


4  55  36 
124  57  05 

59  53  19 
220  13  30 
340  52  28 


Back 
azimuth. 


To  station. 


I   Dto- 
I  tance. 


184  55  20 
304  56  40 

239  52  33 
40  15  20 
160  54  09 


289  57  32  110  01  39 
338  43  22  158  41  10 
190  48  18  ,  10  49  10 

281  56  01  ,  102  00  41 
318  55  57  I  138  57  18 
168  48  09  348  46  54 


343  03  17 
103  27  12 
213  51  57 

320  38  26 
129  29  26 

110  05  22 
207  59  29 
347  03  32 


163  04  00 
283  24  40 
33  52  44 

140  40  08 
300  27  44 

290  03  04 

28  00  33 

167  03  47 


88  49  05  ,  268  47  44 
170  02  31  ;  350  01  58 
331  51  10  151  52  U8 
250  51  32       70  53  26 


I 


198  10  12  i 
264  34  35  I 


18  16  48 
84  37  48 


Heronlaneam 

Sulphur  Springs  . 


Ilerculaneum . 

Salt  Bluff 

Caesars 


Kidd 

Caesars... 
Salt  Bluff. 


Kidd 

Caesars 

Sulphur  Springs . 


Brickey. 
Caesars . 
Kidd  ... 

Briokey. 
Caesars. 


Brickey 

County  Line . 
Magnolia 


Magnolia.... 
County  Line . 

Correll 

BroweryiUe.. 


Brewerrille. 
Keagan 


174  41  35  j  354  41  14  | 


Breweryille. 

135  34  35  !  315  33  18     Correll 

325  00  17     145  02  26     Vanse 


37  47  39.  00 
37  48  07.  75 
37  45  02.55 
37  43  12.90 


89  41  06. 95  I 
89  40  07.47  | 
89  38  54. 83  I 
89  30  30. 23  : 


288  11  22  I 
16  47  33  : 

8  55  34  I 
273  23  23  I 

49  11  12  I 
358  18  54  I 

223  04  06  I 

87  U  15  I 

I 

37  44  48 

265  58  54 

56  59  13 
251  40  40 

80  12  55 

54  57  45 

326  50  47 

193  44  45 
77  05  18 

100  32  30 

62  19  33 

131  36  00 

340  59  30 
228  23  15 

222  45  54 
350  43  01 

Td  23  39 
295  48  13 

120  44  34 
287  09  25 


108  13  28 
196  46  38 


188  55  10 
03  26  00 


229  08  36 
178  19  02 


48  06  15 
267  10  23 


Kaskaskia . 
Vanse 


"Vanse 

Kaskaskia . 


Vanse  . 
Bozier  . 


Kaskaskia. 
Vanse 


217  43  33  '  Rozier.. 
I    86  01  26  ;  Chester. 


Rozier . . 
Chester. 


236  57  30 
71  42  45 

269  06  47 
234  54  20 
146  51  10 

13  44  5.) 
257  01  45 

280  25  08 
242  16  46 
311  32  26 

161  00  15 
48  24  44 

42  46  47 
176  43  10 

253  23  03 
115  58  40 

300  44  30 
107  15  24 

Vanse  ... 
Kozier .. 
Chester. 

Chester. 
Rozier.. 


Rozier . . 
Killlon  . 
Chester. 


Backb:)ne 

O'H&rruh 


O'Harrah . 
Backbone. 


Backbone  

Fountain  Bluff. . 


Backbone. 

Fountain  Bluff.. 


Meters. 

7. 492. 4 
1.208.0 

2.105.4 
6,65&2 
12. 107. 2 

10,336.8 
5,205.7 
U,  882.1 

11,250.3 
4,841.3 
15, 180. 0 

7. 109. 5 
6,152.5 
3,309.3 

6,348.5 
5.224.5 

5,809.2 
5,370.0 
2, 708. 0 

3  208.0 
7,434.7 
4, 849.  5 
4. 766. 4 

4,524.2 
7,604.2 

8,088.3 
4.367.1 
8,900.9 

5,260.0 
7,545.8 

6. 025. 8 
8,252.3 

8. 176. 2 
10. 85L 1 

7,603.1 

2. 055. 9 

4, 907. 9 

6. 071. 0 

4,882.7 
5,231.9 

14. 645. 8 
9, :  45.  2 
1,683.1 

2, 423.  8 

8. 707. 6 

17, 89'.  2 
7,543.7 
11,300.8 

5, 55t.  8 
4. 755. 8 

3. 094. 1 
6, 145. 6 

1,48 '.4 
14, 5  JO.  1 

5,780.5 
10,003.6 
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2248     REPORT   OF   THE   CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 
B2— Geographical  po8itiona  of  tertiary  poinU  hetween  Keokuk,  Iowa,  c/c— Continned. 


Station. 


Latitude. 


Longitude. 


Azimath. 


Back 

azimath. 


To  station. 


Dis- 
tance. 


Flag  36 

Flags? 

Flag  38 

Simpson  211. 
Upper  Base. 

Lower  Base. 

Flag  39 

'  Simpson  246 

Simpson  248 

Stake  1 

Stake  2 

Simpson  250 

Stakes 

Simpson  249 

Flag  40 

nag  41 

Flag  42 

Flag  43 

Flag  44 

Flag  46 

Flog  47 

Flag  48 

Flag  49 

Flag  52 


37  44  01. 70 
37  42  05. 51 

37  42  56.63 

37  44  54.95 
37  41  20. 20 

37  4107.87 

37  41  10.29 

37  41  10.91 

37  40  26. 18 

37  40  31. 96 

37*  39  51. 68 

37  30  56.09 

37  39  06.  72 

87  38  52. 05 

37  38  34. 12 
87  35  54.  73 

37  83  41. 36 

37  33  50.70 

37  33  07. 18 
37  29  04. 35 
37  27  06.42 

37  24  35.77 

37  24  08.97  : 
37  20  09. 04  ' 


o       /        It 

89  35  52.46 


89  33  20.40 

89  33  07.71 

89  39  66. 76 
80  31  05. 54 

89  31  00.78 

89  31  14.24 

89  30  24.90 

89  30  45.31 

89  3115.91 

89  31  15.04 

80  30  40. 19 

89  30  38. 73 

89  31  11.75 

89  30  43.52 
89  29  07.94 

69  30  53. 92 

89  31  37.26 

89  27  28.43 
89  28  25.44 
89  26  28. 87 

89  24  55.80 

89  26  06. 11 
83  27  27. 21 


103  51  00 
157  14  00 

297  20  43 

117  39  41 
149  42  35 
223  29  22 
280  12  38 

298  10  08 
109  13  57 


283  48  33 
337  12  25 

117  24  19 

207  35  41 
329  39  18 
43  32  23 
100  14  40 

118  12  03 
289  09  49 


252  24  01 
343  04  36 

263  54  26 
343  34  14 
239  02  32 

214  39  03 
282  44  26 

106  11  41 
19  56  17 

103  22  12 
34  24  50 

I 
108  30  20  i 
359  01  05  I 

357  27  16  I 
327  17  37 

77  53  22  I 

140  21  59  I 

170  26  38 
02  20  10 

195  51  43 
309  59  35 

186  40  26 

299  48  04 
115  37  34 

175  39  34 

257  10  08 
351  38  04 

186  66  04 
260  47  27 
341  10  33 

216  29  47 

47  38  58 

231  32  27 
339  48  18 

43  15  37 
186  34  35 
201  23  50 

258  12  11 
135  45  19 
330  27  13 

255  01  34 
327  29  16 

129  43  58  , 
226  15  44  I 


Backbone 

O'Uarrah 

Fountain  Bluff. . 


Backbone 

O'Harrah 

Worthen 

Fountain  Bluff. . 


Fountain  Bluff. 
Backbone 


Metert. 

6,068.7 
10.692.6 

9, 718. 1 

10.852.0 
16.568.6 
10, 541. 0 
4,967.1 

6,212.4 
10,511.2 


72  24  41 
163  04  39 

83  54  48 
163  34  23 
60  03  09 

34  39  08 
102  44  84 

286  11  16 
199  56  06 

283  21  53' 
214  24  32 

18  30  38 
170  01  06 

177  27  18  i 
147  17  53 

2.S7  53  06  , 
329  21  43 

350  26  32 
242  19  59 


Fountain  Bluff... 
Lower  Base 


Simpson  246  .... 

SimpHOn  248 

Fountain  Bluff., 


Upper  Base.. 
Lower  Base. . 

Upper  Base. . 
Simpson  248  . 


Stake  1 . 
^take  2 . 


Lower  Base. 
Stakt)  2 


Simpson  249  . 
Stakes    


Stake  2 . 
Suke  1 . 


15  51  57 
129  59  52 

640  29 

119  49  53 
295  36  19 

355  39  24 
77  13  0-2 
171  38  22 

6  56  20 
80  50  47 
161  11  18 

36  30  38 
227  37  11 

51  33  57 
159  49  02 

223  15  10 

6  34  53 

111  27  22 

Simpson  250  . 
Simpson  240  . 

Simpson  250  . 
Flag  40 


Stake  3 . 

Big  Muddy . 
".ilicj 


Silica . 
Silica . 

lian  Creek  . 


Big  Muddy  . 
Indit 


Silica 

Big  Muddy ... 
Indian  Creek . 

Big  Muddy  . . . 
Indian  Creek  . 


Rich 

Moccasin  Springs 

Moccasin  Springs. 

Rich ...v.. 

Bluff  Lake 


78  14  45  ' 
315  43  55  I 
159  28  32 

75  04  50 
147  31  18  I 

309  43  20  I 
46  19  49 


Bluff  Lake 

Moccanin  Springs 
Clear  Creek 


Bluff  Lake.. 
Clear  Creek. 


Floral 

Bluff  Lake 


1,680.5 
400.2 

884.2 
1,340.1 
1,732.2 

374.9 
33a  0 

1.036.8 
1,467.1 

770.6 
1, 289. 1 

1, 167. 6 
1,24L9 

1,812.2 
1,647,0 

648.0 
1, 28J.  1 

1,543.3 
914.0 

2,023.8 
903.2 

i,on.8 

5,009.5 
3,350.5 

6. 576. 4 
7,178.5 
5,040.0 

5,311.4 
8,168.3 
5,  572. 2 

.%  200. 4 
5,836.4 

4,614.2 
5,118.2 

1,603.6 
6, 548. 1 
9,155.0 

6,370.2 
4,854.1 

9. 185. 5 

8.244.5 
9.218.7 

1,994.3 
13,783.8 
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APPENDIX  U  U — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.   2249 
B2 — Geographical po$ilioHs  of  tertiary  poiHt9  hettteen  Keokuk,  Iowa,  etc, — Continaed. 


Sution. 


Lutitnde. 


nag  53 

Xonnal  schooi,  Cape 
Ginrdean,  Ko. 

Flag  54 

nag  55 

Flag  56 

Flag  57 

Cape  Girardeaa 


37  10  42. 76 


37  18  46.14 


37  10  14.24 


37  17  56. 17 


Longltade. 


88  29  46u42 


80  31  63. 17 


80  20  22.42 


80  30  20.00 


37  16  45.31     80  3122.75 


37  16  13.46 


37  18  27.61 


80  20  4L36 


80  31  08.86 


▲Bimnth. 

Back 
azimath. 

O   /  II 

o   *  // 

344  27  03 
222  13  61 
267  35  06 

164  26  04 
42  14  38 
87  30  21 

260  40  01 
321  51  67 
233  41  10 

80  46  33 
141  64  14 
53  47  66 

262  20  27 
346  46  15 
382  54  24 

82  24  28 

166  47  01 
152  56  00 

314  27  54 
320  22  40 
128  68  12 

134  30  06 
140  24  02 
306  52  43 

288  1141 
280  10  41 
183  55  05 

108  13  40 

100  13  30 

3  55  13 

236  06  06 
316  16  34 
162  22  60 
206  35  54 

66  10  18 
136  17  82 
332  21  57 
116  37  42 

325  33  30 

22134  50 

146  36  21 
41  36  26 

To  station. 


Cap«  La  Croix 

Floral 

Clear  Creek  .. 


Clear  Creek 
Cape  La  Croix 
Bluff  Lake.... 


Clear  Creek... 
Cape  La  Croix 
SextODs 


Sextons 

Cape  La  Croix 
Cape  Girardeaa 

Cape  La  Croix 

Sextons 

Cape  Girardeaa 


Clear  Greek 
Cape  La  Croix 
Cape  Girardean 
Sextons 


Cape  La  Croix 
Floral  ...  . 


Dis- 
tance. 


Meteri, 
0,254.8 
2.816w0 

10,387.7 

13,670.4 

9,076.0 

20, 475. 4 

0,876.7 
8.266.6 
8,627.1 

7,527.7 
6,543.0 
1,616.2 

5,110.4 
7,004.6 
4,006.5 

12,364.0 
3,400.5 
4.647.1 
4,873.7 

7.079.4 
6^000.5 
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APPENDIX  U  U — ^REPORT  OP  MISSISSIPPI  RIVEE  COMMISSION.    2251 
B  4. — JExireme  Uno-vater  gauge-readingSf  Cairo,  111,  to  CarrolUon,  La,,  season  of  L887-'88. 


Gauge  station. 


Cairo,  lU 

Bi-lmont,  Mo 

Morrison's  Landing,  Mo. .. 

Fnlton,  Tean 

Memphis,  Tenn 

Heleua,Ark 

Mouth  White  River,  Ark. 

Arkansas  Citr,  Ark 

Greenrille,  Mtss 

Lake  Providence,  La 

VickHbarg,  Miss 

Ksichpz,  Miss « 

Red  River  landing,  La  ... 

Baton  Rouge,  La 

CarroUton,  La 


1^ 

.O.S 

1 

II 

|i 

5^ 

1 

11^ 
gal 

feet 

Milet. 

Feet. 

Feet. 
1.80 
1.38 

i.ii 

21.3 

.193 

12.38 

47.7 

.250 

.10 

45.99 

10«.4 

.432 

1.60 

25.38 

51.6 

.465 

.80 

42.99 

76.6 

.562 

—.20 

29.55 

86.7 

.841 

3.60 

15.58 

45.1 

.845 

.30 

6.80 

40.2 

.169 

1.85 

18.71 

63.8 

.293 

1.62 

29.02 

67.0 

.609 

-3.92 

24.54 

101.1 

.243 

.75 

13. 27 

64.9 

.205 

1.46 

3.15 

68.2 

.046 

1.10 

.95 

123.5 

.008 

-.70 

Dates  of  low- water 
readings. 


Jan.  1, 1888. 
Jan.  1, 1888 
Jan.  2. 1888. 
Jan.  3, 1888. 
Jan.  4. 1888. 
Jmo.  5, 1888. 
Nov.  23, 1887. 
Nov.  24. 1887. 
Nov.  22  to  24, 1887. 
Nov.  23  and  24,1887. 
Nov.  24, 1887. 
Nuv.  24  and  25. 1887. 
Nov.  25, 1887. 
Nov.  26. 1887. 
Nov.  20, 1887. 


NoTB.— The  sign  —  placed  before  a  reading  in  the  above  table  signifies  below  zero  of  the  gauge. 


Appendix  0. 

Beportoftke  shoal  plaoes  in  the  Mississippi  River  between  Cairo,  111.^  and  New  Orleans,  La. 


Name  of  shoal  bar. 

Below 
Cairo. 

1886. 

1887. 

Aug. 

Sept 

Oct. 

July. 

Oct 

Nov. 

Wolf  Island 

Miles. 
25 
60 
73 
•   78 
80 
85 

Feet 

Feet 

Fut       Feet 

Feet. 

? 

7 
6 
8 
9 
6 

8ft 

9 

8 

K 

■? 

8 
7 
7 
7 
6 

? 

6 
8 
8 
9 
8 
8 

Feet 
7 

Phillips 

8 
6 

9 
8 

6           ifii 

D 

Morri^ns 

8 

15 
18 
164 

c 

J.  J.  Roe 

0 

Nolans 

' 

1* 

Darnells 

Oft 

lOft 

8 

Sam  Phillips 

? 

Stewarts 

95 

125 
128 
130 
133 
160 
168 
170 
182 
225 
228 
255 
265 
268 
269 
275 
800 
800 
815 
320 
820 
830 
345 
392 
396 
417 
428 
442 
452 
481 
631 
660 

h 

eft 

IV 

Llnwoud...... - 

lalandNo.  17 

? 

Cotton  wood 

Head  Island  No.  21 

9 

10 

FletcheiB 

18 
13ft 
15 
18 
15 

? 

Foot  Island  No.  30 

io 

9 
""g" 

9 

12 
9 
12 

*"""ioi' 

7 

h" 

Foot  of  Bullerton 

8 

Island  No.  34 

6 

Head  Island  No.40 

7 

Bradlevs 

7 

Presideot's  Island 

i 

12 
18 

6 

Horn  Lake 

?» 

Silver  Rest 

Scanlans 

6 

Cat  Island 

H 

9 

6 

........ 

7 

Ashley  Point 

1        -^ 

7 

Peters 

m 

l«ft 

12  t 

........ 

7 

Falls 

8 

Ship  Island 

Si 

10ft 

«ft 

8 

Harden's  Point 

9 

Island  No.  60 

10 

Friar's  Point 

7 

«4 

1? 

Islands  No.  67.  68 

Ishind  No.  6tf 

8 

18 

6 

g 

Roeedale 

9 

Prentice 

8 

Cooks 

8 

Choctaw 

12 
184 

7 

6 

Lelaod 

9 
1 

94        '    0 

«ft 
10 

Sterling 
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Name  of  ahoal  liar. 

Below 
Cairo. 

1886. 

1887. 

Aug. 

Sept. 

Oct. 

July. 

Oct. 

Nov. 

Tiflftnil  No.  92 

Miles. 
571 
561 
585 
588 
617 
655 
661 
715 
760 
860 

Feet. 

Feet 

Feet. 

Feet. 

Feet. 
14 

Feet. 

■     9 

VIbU 

8 

Stark  laland 

9 

1? 

12 

10 
10 

12 

12 

16| 

1? 

32 
18 

8 

Ajax  Bar 

8 

Island  No.  98 

10 

Pawpaw 

10 

YoDiig'a  Point 

10 

Services 

15 

10 

Ford's  Point 

10 

Red  River 

8 

Gauge  readiHge  corresponding  approximaielg  with  dates  of  soundings. 


Name  of  gauge. 


Cairo 

Belmont 

Morrison's 

Pnlton 

Memphis 

Helena 

White  River... 
Arkansas  City. 

Greenville 

Vickiibarg 

Natchez 

Red  River 

Baton  Rouge  . . 
New  Orleans... 


188& 


Aug.      Sept.       Got       July       Oct       Nov, 


Feet. 


6F 
9 

15 

12i 

12 

12  R 

12iR 

lUF 

i 


1887. 


Feet. 
1(4  F 


Feet. 

5  F 


2iF 
6JF 
5  F 

3R 
R 
6|R 
7  R 
3}R 
6iF 
7 

4F 
IF 


Feet. 

h 

H 

SI 

4 
5 
3 


Feet 


n 

2* 

1 

2i 

n 


NOTB.-F  denotes  Mling,  and  R  rising  river.    Reported  by  D.  A.  Hiner,  pilot  of  tow-boat  Jay 
Gould,  Saint  Louis  and  MtsslBsippi  Valley  Tnnsportation  Company. 


APPEiroiX  D. 

REPORT   OF    LXEOTENANT   JAMES    L.    LUSK^    CORPS    OF    ENGINEERS,    SECRETART   OF 
COMBilTTBE  ON  CONSTRUCTION. 

The  Mississippi  River  Commission, 
Office  of  the  Committer  on  Construction, 

2653  Olive  Street,  Saint  Louis,  Mo.,  May  SI,  188d. 

Sir:  Complying  with  instructionB  contained  in  your  letter  of  the  28th  ultimo,  I  have 
the  honor  to  submit  the  following  report  upon  the  operations  of  this  office  for  that  por- 
tion of  the  fiscal  year  begiuninj?  July  1,  1887,  and  ending  May  31,  1888: 

Part  of  the  general-service  fleet  and  all  of  the  survey  fleet,  except  the  steamer 
Patrolt  have  remained  at  Chester  during  the  whole  period  under  consideration.  No 
damage  whatever  was  done  by  ice  during  the  psMM  winter,  which  was  the  third  con- 
secutive one  that  the  fleet  has  spent  at  Chester. 

Nineteen  of  the  general-service  stone-barges  and  one  store- boat  were  docked  and  re- 
paired on  account  of  general  deterioration,  and  one  stone- barge  on  account  of  injuries 
received  in  towing. 

Under  a  modification  of  the  contract  of  February  24,  1887,  with  James  Mack,  of 
Cincinnati,  Ohio,  six  of  the  eleven  coal-barges  were  completed  and  accepted  ]at«  in 
the  fall  of  1887.  There  was  then  practically  no  navigation  on  the  Ohio  River,  and 
the  barges  could  not  be  got  to  Cairo  until  December  20.  The  Emma  Etluridge,  sent 
to  Cairo  to  tow  them  to  Chester,  reached  the  former  point  just  as  navigation  closed  on 
the  Upper  Mississippi,  and  was  unable  to  get  back  to  Chester  until  early  in  Marcli  of 
the  present  year. 

Requisitions  for  stone  were  received  as  follows:  From  the  second  district,  June  20, 
1887,  for  8,300  cubic  yards,  and  October  27,  1887,  for  2,400  cubic  yards,  all  to  be  de- 
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lirered  at  Hopefield  Bend;  from  the  third  district,  AQgast29,  1887,  11,000  cubic  yards, 
to  be  delivered  at  Greenville,  Miss.  Agreement  was  made  with  S.  P.  McKelvey,  of 
Saint  Lonis,  for  supplying  the  first  8,300  cubic  yards  for  Hopefield  Bend,  at  ^  cents 
per  cubic  yard,  loaded  on  the  barges  at  Hop  Hollow,  111. 

The  river  fell  so  rapidly  that  only  a  part  of  the  quantity  could  be  loaded  at  the  lo- 
cality named,  and  arrangements  were  made  with  the  contractor  to  change  the  load- 
ing-point to  Apple  Creek,  Mo.,  about  4  miles  below  Grand  Tower;  and  his  offer  to 
load  the  11,000  yards  for  Greenville  and  the  additional  2,400  yards  for  Hopefield 
Bend  was  accepted  at  the  price  named,  70  cents  per  yard. 

Bad  navigation  prevailed  during  the  entire  season  after  August  1,  and  it  became 
necessary  to  secure  a  light-draught  steamer  for  use  between  the  quarries  and  Cairo. 
Accordingly  a  small  boat  was  bought  for  this  service,  as  well  as  to  act  as  a  tender  to 
the  fleet  when  laid  up.  She  was  given  the  name  Vedette,  Extremely  low  water  hav- 
ing been  supplemented  about  November  1  by  dense  smoke  from  forest  fires  over 
nearly  all  of  the  river  between  Grand  Tower  and  Memphis,  it  became  necessary  dur- 
ing November  to  use  all  of  the  general-service  steamers,  as  well  as  the  Emma  EUier- 
idge  and  Osctohij  belonging  to  the  third  district.  For  days  together  the  boats  could 
not  move  from  the  bank  or  could  run  only  a  few  miles  about  midday.  This  state 
of  affairs  lasted  through  the  greater  part  of  November.  The  loading  of  stone  was 
suspended  about  December  1  owing  to  the  appearance  of  ice  in  the  river. 

The  findi  cost  of  the  stone  delivered  at  Hopefield  Bend  was  $1.51  cents  per  yard, 
and  of  that  sent  to  Greenville,  |2.38  cents  per  yard.  The  effect  of  the  absence  of 
competition  is  shown  by  the  increase  of  20  cents  per  yard  in  the  price  of  the  stone 
loaded  during  the  latter  part  of  the  season.  This  increase  is  chargeable  partly  to 
legislation  on  the  subject  of  convict  labor,  which  rendered  it  impossible  to  purchase 
stone  at  Chester,  and  partly  to  low  water  in  the  Ohio  River,  which  rendered  the  quar-* 
ries  on  that  stream  inaccessible.     , 

The  quantity  of  stone  delivered  at  Hopefield  Bend  during  the  season  was  10,67^ 
yards ;  at  Greenville  11,104  yards;  or  a  total  of  21,782  yards. 

The  mileage  of  the  steamers  in  moving  stone  was  as  follows,  the  numbers  indicating 
piece-miles. 

Minnetonka. 28,388 

Emma  Etheridge 25,289 

Osceola 7,254 

Vedette 3,795 

Mississippi - 3,730 

Total 68,456 

Considering  the  state  of  navigation,  the  list  of  casualties  during  the  season  was 
short.  One  barge  was  lost  by  grounding  at  Silver  Rest,  Tenn.,  on  October  15,  1887, 
and  another  seriously  damaged.    The  total  loss  of  stone  in  transit  was  217  varda. 

The  mechanical  draughtsman  has  been  employed  in  making  a  survey  and  complete 
drawings  of  the  tow-boat  Alert,  belonging  to  the  Missouri  River  Commission ;  in  pre- 
paring specifications  for  building  a  companion  steamer  to  the  tow-boat  William 
Stonty  also  belonging  to  the  Missouri  River  Commission  ;  a  complete  set  of  specifica- 
tions for  building  a  companion  steamer  to  the  tow-boat  Minnetonka]  in  designing  a 
st4>re-boat  for  the  use  of  the  general-service  fleet ;  in  studying  and  desiring  barges 
to  replace  the  present  plant  and  estimating  cost  of  construction  and  maintenance  of 
said  bargee,  if  built  of  wood,  wood  and  steel,  or  entirely  of  steel;  in  making  work- 
ing drawings  of  a  wooden-Aramed  stone-barge  ;  and  in  routine  work  connected  with 
the  repair  and  maintenance  of  plant. 

There  was  available  on  July  1,  1887,  $155,767.87;  of  this|45,000  was  transferred  by 
re-allottment. 

Expenditures  to  include  May  31,  1888,  were  $85,832.39,  leaving  an  available  bal- 
ance June  1,  1888,  of  $24,935.48. 

The  expenditures  for  the  general  service  incidental  to  moving  stone  are  appor- 
tioned among  the  first,  second,  and  third  districts  according  to  the  work  done  for 
each ;  the  general  expenses  of  the  office,  and  those  for  repairs  to  and  care  of  plant,  are 
divided  equally  among  the  first,  second,  and  third  districts. 

During  the  period  covered  by  this  report  there  was  one  specifically  authorized  ex- 
penditure on  account  of  the  fourth  district,  which  was  charged  directly  to  that  dis- 
trict. 

I  present  herewith  a  directory  of  the  Commission,  with  the  officers  and  districts 
under  improvement;  statement  of  value  of  plant  May  .31,  1888 ;  detailed  statement 
of  expenditures  by  the  general  service;  detailed  financial  statement  of  all  expendi- 
tures from  July  1, 1887,  to  May  31, 1888,  and  a  general  statement  of  appropriations  and 
expenditures  from  March  3,  ld81  to  May  31,  1888.* 

*  Instead  of  the  above  are  appended  financial  statements  by  Captain  Powell,  Sec- 
reta^  of  the  Commission,  to  June  30,  1888. 
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THE  MISSISSIPPI  RIVKR  COMMISSION. 

Col.  andBvt.  Maj.  Geo.  QaiDcy  A.  GiUmore,  Corps  ot  EDglneers,  president  (to  April 
7,  1«88). 

Col.  and  Bvt.  Brig.  Gen.  Cyras  B.  Coinstock,  corps  of  EDgineers,  president  Cfroxu~ 
April  7,  188H),  33  West  Houston  street,  New  York. 

Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  1415  Washington  avenue,  Saint 
Louis. 

Major  Oswald  H.  Ernst,  Corps  of  Engineers  (from  May  15, 1888),  Galveston,  Texas. 

Henry  Mitchell,  civil  engineer,  office  U.  S.  Coast  and  Geodetic  Survey,  Washing- 
ton, D.  C. 

B.  M.  Harrod,  civil  engineer,  Cotton  Exchange  Buildiug,  New  Orleans. 

Hon.  Robert  S.  Taylor,  P.  Q.  box  1648,  Fort  Wayne,  Ind. 

S.  W.  Ferguson,  civil  engineer,  Greenville,  Miss. 

First  Lieut.  Jas.  L.  Lusk,  Corps  of  Engineers,  secretary,  3828  Washington  avenue, 
Saint  Louis. 

THE  COMMITTEE  ON  CONSTRUCTION. 

Messrs.  Gillmore  (to  April  7,  1883),  Comstock,  Suter,  and  Harrod. 
First  Lieut.  James  L.  Lnsk,  Corps  of  Engineers,  secretary  and  assistant,  2653 
Olive  street,  Saint  Louis. 

Officers  of  Corps  of  Engineers  in  charge  of  districts. 


Districts. 


Names  and  addresses  of  offioei's  in  charge. 


Illinois  River  to  Ohio  River 

First  district— Ohio  River  to  foot  of 
Island  Xo.  40  (Flam  Point  Reach). 

Second  distiict— Footof  Island  No.  40 
to  White  River  (Memphis  Reach). 

Third  district— White  River  to  Warren- 
ton,  Miss.  (Lake  Providence  Reach). 

Fourth  district^Warrenton  to  Head  of 
Passes. 


M%j.  A.  M.  Miller,  cnstom -house.  Saint  Louis. 
Capt.    William  T.  Roseell,  280  Front  street, 

Memphis,  Tenn. 
do 

Capt.  William  T.  Roseell,  Memphis,  Tenn., 

And  Wilson's  Point,  La. 
Capt  Dan  C.  Kin|i:man,3  South  Rampart  street 

New  Orleans. 


Eztentofdia- 
trict,  etc. 


Miles, 


345 
220 


ISO 
220 


484 


Aj^praximate  value  of  plant  belonging  to  the  United  Stales  and  used  in  the  work  of  improving 
the  Mississippi  River  {general  service). 


Class  of  property. 

Approxi- 
mate value 
May  31,188a 

♦45,000 

30.000 

4,750 

550 

26 

20 

Class  of  property. 

Approxi- 
mate value 
May  31,1888. 

27  barf^es  (flush  deck) 

$24,300 

29,160 

11,000 

475 

Stenm-bnAt  3/<inn«ton^(X ^., ,.. 

27  barges  (low  deck) 

Steam-boat  Vedette 

6  barges  (open  hold) 

1  store-boat 

Office  fnmiiure 

2  sotindini?-l>oats 

1  calkintr-flat 

145,280 

EXPENDITURES  ON  ACCOUNT  OF  APPROPRIATION  FOR  IMPROVING  MISSISSIPPI  RIVER 
(NO  LIMIT)  FROM  ALLOTMENT  FOR  GENERAL  SERVICE,  FROM  JULY  1,  1887,  TO 
JUNE  30,  1888. 

Repairs  to  general  service  plant |14,863.41 

Repairs  to  Commission  survey  plant 627.59 

Rnnning  expenses — 

Steamer  Minnetonka 12,529.24 

Steamer  Mississippi 2, 722. 39 

Steamer  Etheridge 10,005.64 

.     Steamer  Vedette 3,572.53 

Steamer  Osceola 1,911.26 

Plant,  tackle,  and  outfit 19,071.52 

Office  rent,  salaries,  and  contingencies 10,089.01 

Administration  and  inspection 1,652.04 

Care  of  general  service  plant 9,490.24 

Care  of  Commission  survey  plant 901.80 

Towing  and  misceUaQeous 551.70 

Total 87,988,37 
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The  above  expenditures  were  appprtioned  as  follows : 

To  first  district $19,789.79 

To  second  district 29,975.06 

To  third  district 38,171.52 

To  fourth  district 52.00 

Financial  statement,  July  1,  1887,  to  June  30,  1888. 

General  service : 

Available  July  1,  1887 $155,707.87 

Received   from  appropriation  Mississippi  River    Com- 
mission to  cover  disallowed  expenditure  on  account 

thereof ..•■        3,490.95 

$159,258.82 

Withdrawn  for  re-allofcment 45,000.00 

Balance 114,258.82 

Expenditures  apportioned 87,988,37 

Balance  in  Treasury $24,317.82 

Balance  in  hand 1,952.63 

26,270.45 

•  ""  '    ^-^ 

'Illinois  River  to  Ohio  River  and  protection  of  the  easterly  bank  of  the 
Mississippi,  near  Cairo : 

Available  July  1,  1887 8,589.15 

Balance  in  hand 8,589. 15 

Plum  Point  Reach : 

Available  July  1,  iaS7 $326,307.25 

Drawn  from  Treasury  for  ^[eneral  service 19, 789. 79 

Transferred  from  care  of  plant,  first  and  second  districts .       19, 994. 00 

366,091.04 

Withdrawn  for  re-allotment 337,250,00 

Balance 28,'841.04 

Expended 26,500.41 

Balance  in  hand 2,340.63 

Hickman,  Ky. : 

Available  July  1,  1887  (none  of  which  has  been  expended) 18, 750. 00 

Columbus,  Ky: 

Available  July  1, 1887  (none  of  which  has  been  expended) 18,750.  00 

Maintenance  of  exietiun;  works,  first  district : 

Available  July  1, 1837  (none  of  which  has  been  expended) 27, 250. 00 

Care  of  plant,  first  and  second  districts : 

Re-allotment,  act  August  5,  1886 $45, 000. 00 

Transferred  to  Plum  Point 19,994.00 

25,006.00 

Expended 20,890.31 

Balance  i n  Treasury $4, 006. 00 

Balance  in  hand 109.69 

4,115,69 

Surveys  first  and  second  districts : 

Re-allotment,  act  August  5, 1886 10,000.00 

Expended .4,190.67 

Balance  in  Treasury $5,500.00 

Balance  in  hand 309.33 

5, 809. 33 

•  Includes  only  funds  under  act  of  July  5,  1884. 
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Memphis  Harbor  and  Reach: 

Available  July  1, 1«87 $864.56 

Drawn  from  Treasury  for  general  service 29, 975. 06 

$30,839.62 

Expended 30,818.07 

Balance  in  hand 21.55 

Memphis  Reach : 

Available  July  1,1887 60,000.00 

Expended 47,(504.61 

Balance  in  Treasury $11,500.00 

Balance  in  hand 695.39 

12, 195. 39 

Memphis  Harbor : 

Available  July  1,1887 31,012.41 

Expended 14,805.58 

Balance  in  Treasury $13,250.00 

Balance  in  hand 2,956.83 

10,206.83 

Lake  Providence  Reach :  • 

Available  Jnly  1,1887 $230,695.39 

Drawn  from  Treasury  for  general  service 38, 171. 52 

268,866.91 

Withdrawn  for  re-allotment 197,140.00 

Transferred  to  care  of  plant  and  surveys 24, 360. 00 

221,500.00 

Balance 47,366.91 

Expended 47,:i66.91 

Protection  of  existing  works : 

Re-allotment,  act  August  5, 1886 25,000.00 

Blilance  in  Treasury $24,000.00 

Balance  in  hand 1,000.00 

25,000.00 

Vicksbnrg  Harbor  (dredging  and  dam) : 

Allotment,  act  August  5, 1886 72,500.  00 

Expended 53,381.08 

Balance  in  hand 19,118.92 

Delta  Point: 

Available  July  1, 1887 $31.90 

Re-allotment,  act  August  5,  1886 10,000.00 

10,031.90 

Expended 8.00 

Balance  in  Treasury $10,000.00 

Balance  in  hand 23.90 

10,023.90 

Greenville,  Miss. : 

Available  July  1,1887 37,500.00 

Expended 37,367.06 

Balance  In  hand 132.95 

Care  of  plant  and  surveys  (third  district) : 

Transferred  from  Lake  Providence  Reach 24,360.00 

Expended 15,873.33 

Balance  in  Treasury $4,860.00 

Balance  in  hand , 3,626.67 

— : « 8,486.67 
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New  Orleans  Harbor : 

Available  July  1, 1887 $37,472.40 

Expended..... 33,180.44 

Balance  in  hand 4,291.96 

Month  of  Red  River : 

Available  July  1, 1887 350.83 

Expended - 350.83 

Red  and  Atcbafalaya  rivers: 

Available  July  1, 1887 $160,371.16 

Deposit  for  overpayment .10 

160.371.26 

Expended 133,147.54 

Balance  in  Treasury 20.000.00 

Balance  in  hand 7.223.72 

27,223.72 

■  '  ■    ■— 

Natchez  and  Vidalia: 

Available  July  1.  1887 $825. «5 

Expended 75.00 

BaUnceinhand '. .' 750.65 

Levees  (first  district): 
Plum  Point: 

Available  July  1,  1887 13,146.34 

Transferred  from  levees,  St.  Francis  Front 75, 000. 00 

88,146.34 

Expended 67.328.52 

Balance  in  Treasury 15,000.00 

Balance  in  hand 5,817.82 

20.817.82 

St.  Francis  Front: 

Re-allotment,  actAngust5,  1886 75,000.00 

Transferred  to  levees.  Plum  Point 75,000.00 

Levees  (second  district): 
Tazoo  Front : 
Re-allotment,  act  August  5,  1886  (none  of  which  has  been  drawn  or 
expended) 60.000.00 

White  River  Front: 

Re-allotment,  act  August  5,  1886 75,000.00 

Expended 69.456.19 

Balance  in  Treasury $2,500.00 

Balance  in  hand 3,043.81 

6,543.81 

Yazoo— Mississippi  Delta: 

Available  July  1,  1887 82.00 

Expended 12.50 

Balance  in  hand 69.50 

Levees  (third  district) : 
Tensas  Front: 

Available  July  1,  1887 43.88 

Re-allotment,  act  August  5,  1886 155,08.3.00 

155,126.88 

Expended 152,184.60 

Balance  in  hand •..••• 2,942  2^ 

ENG  88 142  ' 
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Levees  (thifd  district) — Continued. 
Tensas  Front  (Ark.): 

Available  July  1, 1887 $64,203.19 

Deposit  for  overpayment * .08 

$64,263.27 

Expended 60,982.25 

Balance  in  hand 3,281.02 

Yazoo  Front: 
Allotment  expended  before  July  1, 1887. 

Yazoo  Front->Ben  Lomond  Loop : 

Available  July  1,  1887 1,216.77 

Balance  in  hand 1.216.77 

Yazoo  Front — Hughes  Break: 
Paid  by  Treasury  draft  before  July  1, 1887. 

Opossum  Fork : 

Available  July  1, 1887 10,390.01 

Allotment,  act  August  5, 1886 56,500.00 

66,890.01 

Expended 66,765.28 

Balance  in  hand -, 124.73 

Protection  of  levees : 

AvailableJuly  1,1887 4,922.98 

Re-allotment,  act  August  5,  1886 10,057.00 

14,979.98 

Expended 9,153.24 

Balance  in  Treasury «.        5,057.00 

Balance  in  hand 769.74 

■-       5,826.74 

Levees  (fourth  district) : 
Atchaf alaya  Front : 

Allotment  expended  before  July  1, 1887. 
Tensas  Front : 

Available  July  1, 1887 1,900.06 

Re-allotment,  act  August  5,  1886 165,000.00 

Drawn  &om  Treasury  for  general  service 53. 00 

166,952.06 

Expended 76,672.10 

Balance  in  Treasury 60,000.00 

Balance  in  hand 30,279.96 

90,279.96 

Protection  of  levees : 

Available  July  1, 1887 6,496.18 

Re-allotment,  act  August  5, 1886 '- 6,000.00 

12,496.18 

Expended 1,111.15 

Balance  in  Treasury 6,000.00 

Balance  in  hand 5,385.03 

11,385.03 

Total  available  July  1, 1887  (levees) 102,461.41 

'Re-allotment,  act  August 5, 1886 602,640.00 

Deposit  for  overpayment .08 

Drawn  from  Treasury  for  general  service 52. 00 

705,153.49 

Expended 503,665.83 

Balance  in  Treasury 148,557.00 

B^lanceio  hand 52,930.66 

201,487.66 
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Consolidated  statement  of  funds  Marcih  3,  1881,  to  June  30,  1888. 

Act  of  March  3. 1881...., $1,000,000.00 

Act  of  August  2, 1883 4,123,000.00 

Actof  January  19, 1884 1,000,000.00 

Act  of  July  5,  1884,  less  $5,000  transferred  to  snag-boat  service 2, 065, 000. 00 

Act  of  Angust  5, 1886,  less  $5,942.60  for  expenses,  office  Chief  of  En- 
gineers     1,994,057.40 

Total  specific  appropriations 10,182,057.40 

Balances  from  former  appropriations  applied  to  works 
below  Cairo  under  act  of  August  2, 1882,  less  $123.42, 
reverted  to  Treasury $272,504.96 

Same  for  works  above  Cairo,  under  act  of  July  5,  1884 . .         22, 632. 53 

Total  balances 295,137.49 

Received  from  sales,  loss  of  property,  and  deposits 660.59 

Total  available 10,477,855.48 

Expended  to  June  30, 1888 : 

River  works 7,597,729.01 

Levees 2,443,124.17 

10, 040, 853. 18 

Balance  July  1, 1888  » 

Allotted 436,816.45 

NotaUotted 186.86 

437, 002. 30 
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Appendix  B. 

report  of  captain  william  t.  r08sbix,  corps  of  exgixeers,  upon  operations 

in  the  first  district. 

United  States  Engineer  OfficEi 

MemphU,  Te»«.,  MayZl,  1»8S. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  firsfcdiflr 
trict,  improTing  Miasiaaippi  River,  from  June  30, 1887,  to  May  31, 1888. 

This  district  was  in  charge  of  Capt.  fl.  S.  Leachi  Corps  of  Engineers,  until  March 
25, 1888,  at  which  time  I  relieved  him  and  assamed  temporary  charge  by  virtue  of 
paragraph  1,  Special  Order  No.  12,  Headquarters  Corps  or  Engineers,  March  8, 1688. 

The  district  extends  from  Cairo  to  Island  No.  40,  a  distance  of  220  miles.  In  this 
stretch  of  river  it  was  decided  b^  the  Mississippi  River  Commission  to  improve  the 
Plum  Point  Reach  as  the  one  giving  the  most  trouble.  From  the  inception  work  was 
continued  up  to  May,  lr<85,  and  consisted  of  banlc  protection  and  dike  work.  -All  of 
this  work  has  been  carefully  described  in  the  annual  reports  made  by  the  Commission. 

Since  1885,  as  apoears  in  the  annual  report  for  1886--^87  and  this  one,  no  work  has 
been  done  except  the  driving  of  75  piles  for  the  repair  of  the  dikes  at  the  Junction  of 
Osceola  Dike  No.  4,  and  the  Osceola-Bullerton  dikes,  the  cost  as  given  m  Captain 
LfCacVs  report,  dated  July  30, 1886,  being  |551. 26,  exclusive  of  the  material  on  hand, 
and  slight  repairs  to  the  Plum  Point  dikes,  the  cost  of  which,  as  given  in  Captain 
Leach's  report,  dated  July  25, 1687,  was  $7,460. 77.  With  these  exceptions  the  reports 
have  consisted  in  a  record  of  the  condition  of  the  channel  through  the  reach,  the 
works  previously  constructed,  and  the  plant  belonging  to  the  United  States.  This 
plant,  purchased  or  built  for  constmctinff  bank  protection  and  construction  works  has^ 
as  far  as  this  district  is  concerned,  lain  idle  and  been  a  constant  expense  for  care. 

All  the  money  spent  in  this  district  has  been  for  the  care  of  plant,  surveys,  and  the 
building  and  care  of  levees. 

The  levees  have  been  built  by  contract  and  cared  for  bv  hired  labor. 

In  addition  to  these,  money  was  appropriated  by  act  of  Congress  approved  August 
5,  1886,  for  the  pretection  of  tne  banxs  of  the  river  at  Columbus  and  Hickman,  Ky., 
$18,750  for  each.  Captain  Leach  prepared  and  submitted  to  the  Commission  projects 
for  these  works,  but  thev  were  laid  aside  by  the  Commission  as  the  amounts  available 
were  not  considered  sufficient  to  be^n  work.  As  all  the  work  done  during  the  period 
covered  by  this  report  on  the  Plum  Point  Reach  has  been  care  of  plant  and  surveys, 
my  report  must  of  necessity  g^iye  only  the  condition  of  the  river  and  works  at  the 
present  time.  With  this  end  in  view  I  forward  with  this  report  two  maps  giving  the 
results  of  a  survey  made  under  the  direction  of  Captain  Leach,  during  October  and 
November.  1887,  low  water,  and  one  made  since  the  last  high  water,  April  and  May, 
1888.    This  last  shows  the  reach  as  it  was  early  in  May. 

condition  of  the  work. 

This  statement  has  been  prepared  by  Assistant  Engineer  Aug.  J.  Nolty:  "The 
damage  during  the  year  to  existing  works  has  been  very  light,  and  has  beea-oonflned 
entirely  to  two  isolated  patches  of  bank  revetment,  one  at  middle  of  Fletcher's  Bend 
and  one  below  Elmot  Landing,  and  to  destruction  by  fire  of  part  of  Osoeola  0.  D. 
No.  4.  The  former,  which  upon  cessation  of  work  in  1884,  was  1,481  feet  long,  began 
to  show  signs  of  damage  in  the  spring  of  1885^  since  which  time  the  work  of  disin- 
tegration has  been  slowly  but  surely  going  on,  until  now  there  remains  but  about  300 
feet  of  badly  broken  up  work.  Placed  as  this  piece  of  work  was,  in  a  badly  caving 
concave  bend  with  unprotected  and  rapidly  receding  bank  above  and  below  it,  it  is  a 
strong  recommendation  of  such  work  that  it  has  stood  as  long  as  it  has.  The  other 
section  was  originally  750  feet  long,  and  was  placed  to  check  some  suddenly  developed 
caving,  more  for  the  protection  of  the  plant  laid  up  there  at  the  time  than  as  a  con- 
tinuation of  the  Fletcher  Bend  revetment.    This  piece  is  practically  destroyed. 

*'  The  Plum  Point  system  of  dikes  is  in  excellent  condition.  The  deposits  have  in- 
creased in  height  and  area :  the  bar  behind  No.  6,  or  lowest  down-stream  dike,  has 
finally  joined  with  Yankee  Bar,  showing'dry  there  at  a  17-foot  stage.  A  small  amount 
of  water  still  passes  through  the  gaps  closed  last  year,  flowing  along  the  Tennessee 
bank  and  through  Yankee  Bar  Chute. 

**  The  Qold  Dust  system  shows  no  appreciable  change  'from  the  appearance  it  pre- 
sented the  previous  year.  The  training-dike  and  Nos.  4. 5,  and  6,  are  uadlv  damaged, 
and  a  large  volume  of  water  flows  through  the  two  gaps  in  the  former  and  from  thence 
into  Island  No.  30  and  Elmot  chutes. 

**  On  the  23d of  November  forest  fires  in  the  vicinity  ignited  the  dry  brush  in  front  of 
Osceola  C.  D.  No.  4,  and  about  800  feet  from  the  Arkansas  bank  out  was  completely 
destroyed.  This  occurred  during  our  low-water  season,  and  for  this  reason  the  fire-boat 
could  not  approach  within  less  than  half  a  mile  of  the  fire.  Nothing  could  be  done  to 
save  the  work. 

*'  Caving  has  begun  above  the  head  of  the  upper  section  of  Fletcher's  Bend  revetment, 
and  while  the  damage  to  this  work  is  as  yet  so  slight  as  to  barely  need  mention,  still, 
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in  Tiew  of  oUr  experience  with  the  middle  section ,  a  close  watch  will  he  kept  over 
the  progress  of  this  caving.  In  order  to  save  this  fine  piece  of  work  it  may  become 
necessaftry  to  extend  the  revetment  some  distance  np-stream. 

*'  Osceola  Bar  revetment  ib  in  first-class  condition.  Below  it  the  hank  is  caving  ex- 
tensively. The  alarming  feature  about  this  is,  that  as  the  bank  recedes,  more  water 
will  be  drawn  from  the  main  river  into  Bullerton  Chute.  As  the  same  conditions  pre- 
vail at  the  middle  entrance  to  Osceola.Chnte,  the  early  closure  of  Bullerton  Chute  ap- 
pears to  me  of  prime  importance. 

*'  finllerton  Tow-head  revetment  is  in  fair  condition.  The  few  faults  now  visible 
date  as  far  back  as  I'i^,  and  have  not  enlarged.  The  bulkheads  built  in  front  of 
aecliions  of  bank  where  extensive  seepage  rendered  the  usual  method  of  bank  protec- 
tion abortive,  stand  perfect,  and  have  fully  answered  the  purpose  of  their  construcdon. 
The  same  can  be  said  of  the  blind  drain  placed  to  drain  a  badly  sloi 


_  liiug  piece  of  bank. 
"  At'Ashport  and  at  the  upper  end  o'f  Craighead  Bend,  where  only  foot  mattresses 
bat  no  upper  bank  protection  was  placed,  the  protective  effects  of  these  works  is 
eleorly  visible." 

RESULTS* 

The  Commission  can  be  con^atulated  on  the  permanence'  of  the  works  in  this  reach 
and  on  the  happy  results  obtained.  Although  the  works  have  never  been  finished, 
nor  carried  out  fully,  yet  during  the  past  year,  a  season  of  very  low  water,  no  trouble 
has  been  found  in  navigating  this  reach. 

Daring  the  fall  and  winter  of  1887-'d8  the  river  reached  its  lowest  recorded  stage, 
remaining  from  October  10  to  December  10,  1887,  from  1  to  2.28  feet  below  the  zero  of 
1879,  and  from  December  23,  1887,  to  January  5,  1888,  from  1  to  3.15  feet  below  the 
same  plane.    Tet  the  shoalest  water  found  was  8^  feet  on  Island  No.  30  crossing. 

On  the  lower  Plum  Point  Crossing  the  least  channel  depth  was  12  feet  at  the  close 
of  the  low- water  season. 

Caving  has  been  most  marked  in  bend  above  Daniel's  Point ;  in  Ashport  Bend  ;  in 
Fletchers  Bend ;  at  Elmot  Bar  (chute  side);  in  Craighead  Bend. 

Slight  oaving  has  taken  place  on  foot  of  Ashport  Bar;  at  mouth  of  Mill  Bayou;  on 
Tennessee  bank  in  chute  of  Island  No.  30 ;  at  Plum  Point ;  on  channel  side  of  Osceola 
Bar  (at  and  below  Range  47). 

In  Ashport  Bend  caving  has  been  greatest  in  amount  just  below  Ashport  and  just 
above  Gold  Dust,  where  the  maximum  bank  recession  is  150  feet.  The  average  yearly 
rate  in  this  bend  is  between  50  and  75  feet,  a  considerable  increase  over  previous  rates. 
The  bank  recession  at  and  above  Daniel's  Point  has  been  somewhat  greater  than  200  feet. 

In  Fletcher's  Bend  the  caving  has  been  mainly  confined  to  the  portion  of  bank  be- 
tween Range  34  and  Range  37,  and  its  average  amount  is  about  100  feet. 

On  Elmot  Bar  (chute  side)  caving  has  taken  place  at  medium  stages,  and  amounts 
to  fully  100  feet  between  Range  34  and  Range  37. 

At  upper  Osceola  Bar  the  maximum  bank  recession  is  135  feet,  caused  by  impinge- 
ment of  water  from  **gap  in  bar  opposite  Plum  Point"  during  last  low- water  season. 
This  ''  gap  "  has  been  nearly  filled  auring  higher  stages,  the  current  being  across  it. 

In  Craighead  Bend  caving  has  progressed  from  Range  59  to  head  of  old  levee  at  Craig- 
head Point,  and  its  average  amount  is  less  than  100  feet.  At  foot  of  Osceola  Bar 
nearly  30  feet  of  bank  has  caved  since  subsidence  of  last  high  water. 

The  changes  in  channel-line  are  confined  to  a  slight  movement  of  the  line  down- 
stream. The  hi^h  water  of  1888  was  above  the  30-foot  stage  for  fifteen  days.  The 
levees  on  right  l>ank  had  been  completed  and  repaired,  preFcnting  all  overflow  be- 
tween Daniel's  Point  and  Morgan's  Point,  a  distance  of  nearly  30  miles.  The  dis- 
charge of  main  river  at  Elmot,  of  Elmot  Cnute,  of  Island  No.  30  Chute,  measured  in 
high  water  of  1888,  shows  no  change  in  proportional  discharge  of  these  channels  at 
high  water  of  1887. 

The  elevations  of  hi^h-water  surface  were  obtained  at  nearly  the  maximum  stage. 
The  following  table  gives  elevations  of  water  surface  above  "  Cairo  datum  "  at  the 
several  stations;  also  compares  high  water  of  1888  with  that  of  1887: 


Sutton. 


Daniel's  Point 

Ashport 

Gold  Dnst 

Fletcher's  (Range  82) . . . 

Shnot 

Piam  Point  (Banfce  44)  . 
Poot  Ballerton  Chute... 
Pnlton* , 


Bank. 


Right. 
Le?t.. 
..do... 
Right, 
.do... 
Left.. 
Right. 
Left.. 


High-water 

elevation, 

Slope 

1887 

April  10, 

Distance. 

per 

above 

1888  (Cairo 

mUe. 

1888. 

datum). 

272.67 

0.77 

272.20 

1.8 

0.861 

0.84 

270.00 

3.5 

0.457 

1.00 

260.55 

2.6 

0.404 

0.90 

268.61 

2.7 

0.348 

1.02 

267.84 

2.4 

0.529 

1.08 

266.04 

8.0 

0.433 

1.11 

262.09 

7.8 

0.507 

0.99 

Increased 

fall  per 

mile. 


Feet 


0.054 
0.U44 

-)  0. 003 
0.011 
0.004 
0.033 

-)  0. 015 


*  United  States  gauge,  83.61  feet 
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DariQ^  hizh  water  of  1838  and  the  preoeding  rise  the  crest  of  bar  at  Daniel's  Point  has 
been  lowered  3  to  5  feet:  the  middle  bar  below  Ranee  32  almost  entirely  obliterated  ; 
the  crests  of  middle  bar  below  Range  43,  and  of  Bailer  ton  3ar  lowered  2  to  3  feet;  the 
orest  of  bar  below  Craighead  Point  raised  2  to  3  feet,  k  fill  of  3  to  4  feet  has  taken 
place  in  Lynch's  Channel,  Bullerton  Channel,  and  Osceola-Ballertou  Gap.  A  con- 
siderable deposit  is  secured  in  Plum  Point  dikes.  Between  Nos.  5  and  6  a  ml  of  2  to  3 
feet  is  fonnd.  Below  No.  6  a  fill  of  3  to  5  feet,  and  at  oater  end  of  Nos.  5  and  6  a  fill  of 
8  feet. 

Soundines  taken  in  gaps  in  training- wall  of  Gold  Dast  dikes  indicate  neither  sooar 
nor  fill  at  these  points.  Tnroogh  BaTlerton  Chnte  \\o  fill  has  occurred  at  its  channel 
line,  but  on  tow-nead  side  deposits  of  mud  have  been  obtained. 

A  table  of  depths  and  velocities  observed  on  the  Plum  Point  Ro&ch,  November  1, 
1887,  to  June  1,  1888,  is  herewith. 

Table  showing  oamparaHve  least  channel-depths  and  velocities  in  rarious  channels  of  the 
improved  portion  of  Plum  Point  Beaoh^  Mississippi  River, 


First  groap. 

E 

Uland 
Chai 

>eoond 

gionp. 

Looolities. 

Lower  Plam 
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XoTES.— The  depths  reported  are  the  least  found  in  the  line  of  deepest  water,  or  those  whioh  limited 
naTlgation  for  the  time  being.  The  velocities  were  measured  on  the  same  line  and  near  the  shoalest 
point.  They  were  all  taken  with  the  ourrent-meter  running  at  a  depth  of  5  feet  below  the  surface. 
They  are  inaividual  velocities,  taken  to  ascertain  the  relative  draught  of  water  in  the  different  chao* 
nels  and  are  useful  for  that  purpose  only.    They  have  no  relation  to  the  average  velocity  or  discharge. 

The  crossings  forming  Group  1  of  the  table  may  be  considered  as  competitors  for  the  channel  over 
Bullerton  Bar.  The  third,  Bullerton  Chute,  was  completely  closed  by«works;  the  second,  Bullerton 
Channel,  has  remained  partly  olratmcted  by  the  diverting  action  of  the  works  Ikvoring  the  firstfohan. 
nel.  which  latter  has  remained  good  by  reason  of  osrrying  the  water  diverted  from  the  other  two. 

Of  the  four  channels  in  the  second  group,  noted  in  previoos  reports,  two  (Elmot  Chute  and  Island 
No.  30  Chnte),  have  almost  ceased  to  exist,  owing  to  the  restriction  of  works.  Of  the  remftiiiiDg  two, 
the  first,  Island  Ko.  80  Channel,  has  remained  gw^  and  oarrled  the  bulk  of  the  water. 

A  reference  to  the  table  above  shows  that  the  least  depth  fonnd  any  time  was  8.5 
feet,  and  that  for  a  very  short  time  on  Island  No.  .30  crossing. 

The  low  water  of  this  year  has  been  uunsnal,  yet  a  good  channel  has  been  held  at 
all  times  through  the  reach. 
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APPENDIX  U  U — ^REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.   2265 

I  quote  from  Captain  Leach's  report  of  November  15, 18^: 

"At  present  the  load  draught  of  boats  ninnine  from  Cairo  down  is  limited  to  less 
than  5  feet  by  a  crossing  at  rhillips,  50  miles  below,  where  the  most  carefal  search 
with  a  Bonnding-poie  has  discovered  no  greater  depth  than  5  ftet  2  inches.  Besides 
this,  pilots  are  now  reporting  on  the  400  utiles  of  river,  comprising  the  two  districts 
in  my  charge,  the  following  bad  places:  Poor  of  6  feet  depth,  one  of  6i,  nine  of  7,  two 
of  7i,  and  five  of  8  feet,  making  a  grand  total  of  twenty-two  places  in  half  the  river 
where  the  navigable  depth  does  not  exceed  8  feet.  Before  the  improvement  was  began 
at  Plum  Point,  Bnllerton  Bar  was  notoriously  the  worst  one  below  Cairo,  and  could 
be  depended  upon  to  give  a  foot  less  water  than  any  other  crossing.  It  is  conceded  by 
all  informed  river  men  that  in  such  a  water  as  this  no  more  than  4^  feet  could 
have  been  found  there.  In  its  improved  condition  the  actual  depths,  determined  fre- 
quently and  with  care,  have  never  fallen  below  9  feet,  thus  making  this  place  twice 
as  deep  as  formerly,  and  better  than  twenty-two  other  places  which  used  to  exceed  it 
in  depth.  This  season,  for  the  first  time  in  the  history  of  the  work,  the  discharge  of 
the  river  at  the  lowest  vtage  was  entirely  through  the  regulated  channel.'' 

LEVEES. 

At  the  last  meeting  of  the  Commission  an  allotment  of  |75,000  was  made  for  **  Le- 
vees, Plnm  Point  Reach,  west  bank,"  This  allotment  was  made  in  the  belief  that  it 
would  cover  but  a  part  of  the  reach,  but  the  survey  showed  the  quantities  to  be  less 
than  had  been  assumed,  and  this,  with  the  very  low  prices  obtained,  enabled  the 
building  of  now  levee  and  enlarging  and  topping  of  old  levee  for  a  distance  of  22 
miles  from  opposite  Ashport  to  Junction  with  Craighead  Point  Levee. 

The  planters  made  good  breaks  in  about  8  miles  more,  thus  giving  30  miles  of  pro- 
tection. 

Proposals  for  the  work  were  opened  September  20,  1687^  and  were  as  follows :     ' 
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APPENDIX  U  U — REPORT  OP  MISSISSIPPI  RIVER  COMMISSION.   2267 

The  sections  here  mentioned  are  5,000  feet  each. 

Contracts  were  made  with  Serbian,  Wright  d[,  Co.,  of  Cairo,  111.,  for  sections  1  to  4 
north,  incliistye,  and  1  to  14  sonth,  inclusive ;  and  with  Timothy  Sallivan,  of  Mem- 
phis, Tenn.,  sections  15  to  19  south,  iuclusiye,  the  lowest  bidders. 

These  contracts  included  all  work  except  sodding.  Work  was  begun  all  blong  the 
line  by  October  10,  1887,  and  all  finished  before  the  expiration  of  the  contracts,  Feb- 
ruary 1,  18^. 

The  rising  river  brought  the  water  against  the  levees  on  April  3,  and  a  repair  force 
'was  organized  and  kept  on  the  levees^  through  high  water.  The  river,  nowever, 
lacked  a  trifle  more  than  3  feet  of  extreme  high  wat^r,  and  no  danger  was  experi- 
enced. The  repair  force  was  utilized  in  sodding  the  levee.  This  work  was  com- 
pleted and  force  disbanded  by  May  8;  the  sodding  cost  about  one-fourth  cent  per 
square  yard. 

ADDITIONAL  WORK  FOR  YEAR   1889-*90. 

To  continue  the  work  under  approved  design  for  improving  Plum  Point  Reach  will 
re<|nire  the  closing  of  the  channel  between  Elmot  Bar  and  the  Tennessee  shore,  re- 
quiring 4,500  feet  of  dike  work. 

The  revetment  of  Fletcher's  Bend  and  the  lower  part  of  Osceola  Bar.  To  do  this 
work  will  require  additional  plant  and  extensive  repairs  to  present  plant. 

The  estimated  cost  of  this  is  as  follows : 

Dike  between  Elmot  Bar  and  Tennessee  shore,  4,500  feet,  at  $40 $180. 000 

Revetment  Fletcher's  Bend,  12,000  feet, at  |20 240,000 

Revetment  Lower  Osceola  Bar,  4,000  feet,  at|20 80,000 

Repairs  and  addition  to  plant 150,000 

Total 650,000 

No  estimate  is  made  on  levees,  first  district,  as  the  amount  that  can  be  profitably 
expended  is  only  limited  by  the  amount  available. 

There  are  submitted  herewith  financial  statements  and  general  balance-sheet  for 
the  allotments  in  the  first  district ;  a  list  of  civilian  engineers  employed  in  the  first 
and  second  districts;  a  table  of  the  value  of  plant  first  district;  general  balance- 
sheet  for  **  care  of  plant,  first  and  second  districts,"  and  **  surveys  first  and  second  dis- 
tricts." 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossbll, 

Captain  of  Engineers, 
To  Col.  C,  B.  CoMSTOCK, 

President  Missieeippi  Biver  Commieeion, 


APPROPRIATION  FOR  IMPROVING  MISSISSIPPI  RIVER,   FIRST  DISTRICT.     ^ 

Money  ataiement. 

July  1,  1887,  amount  available $376,947.59 

Jul^  2, 1887,  amount  re-allotted  by  Mississippi  River  Commis- 
sion, viz : 

Protection  of  existing  works,  first  district $27, 250. 00 

Levees,  Plum  Point  Reach,  west  bank 75,000.00 

Received  from  allotment  for  ^'care  of  plant,  first  and  sec- 
ond districts,"  to  cover  expenditures  from  October  1,  1886, 

to  June  30, 1887 19,994.00 

Overpayment  refunded 6.00 

122,250.00 

Total 499,197.59 

July  1, 1888,  amount  expended  during  fiscal  year,  exclusive 
of  outstanding  liabilities 74,039.14 

July  1,  1888,  outstanding  liabilities 1,599.77 

July  2,  1887,  amount  re-allotted  by  Mississippi  River  Com- 
mission      337,250.00 

July  1, 1888,  amount  covered  by  existing  contracts 412, 888. 91 

86,308.68 

{Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 
30,1890 f. 650,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Dr. 

PLUM  POINT  REACH. 

CR. 

1887. 
Jane  30 

To  balADce 

$326,801.26 
&00 

10,994.00 

1887. 
July    2 

1888. 
June  30 

Jane  30 
June  30 

By  amoant  re-allotted  by 
Missiisippi  River  Com- 
mission 

Apr.  11 
July    2 

Overpayment  refunded  — 
Amount  received  from  al- 
lotment for  care  of  plant, 
first  and  second  districU. 

$337,250.00 

By  amoant  expended  firom 

July  1.1887,  to  date 

By  liabilities : 

6,710.62 
1, 819. 77 

By  balance .-rr     - 

1,020.86 

316.301. 25 

346,30L25 

PEOTECTION  OP  EXISTINa  WORKS,  FIRST  DISTRICT. 

1887. 
Jnly    a 

To  amoant  allotted 

127,250.00 

'     1888. 
Jane  80 

By  balance  ................ 

$27,250.00 

LEVEES.  PLUM  POINT  REACH. 

1887. 

To  balance 

$13,146.84 
75,000.00 

1888. 
Jane  30 

Jane  30 
JuneSC 

By  amoant  expended  from 

July  1,1887,  to  date 

BylUbUities 

B  V  balance 

To  amoant  allotted 

$67,328.62 

280.00 

20,537.82 

88,146.34 

88,146.34 

HICKMAN.  KENTUCKY. 

1887. 

To  balance  .■■■>>. ..xt.... 

$18,750.00 

1888. 
Jane  30 

By  balance 

$18,750.00 

COLUMBUS,  KENTUCKY. 

1887. 
Jane  30 

To  balance , 

$18,750.00 

1888. 
Jane  SO 

By  balance  ................ 

$18,750.00 

FIRST  DISTRICT. 

DiBhttrsements  made  under  appropriation  for  improving  Mississippi  Biver^  act  of  August  5, 

1886. 

[November  1. 1887,  to  June  30, 1888.] 


Contracts  made  witb— 


Timotby  Sullivan 

Serbian,  Wright  A  Co  . 


For  what 
made. 


Levee  work 
...do 


Disburse- 

menta 
under  con- 
tract. 


Liabilities 

uoder 
contract. 


I 


$19, 196.  50 
42,247.40 


61,443.00 


Total 


$19,196.50 
42,247.40 


61,448.90 


Disbursements  othertoise  than  under  contract. 


For  what  expended. 

By  public 

notice  and 

sealed   pro- 

poeaL 

In  open 
market. 

Liabilities. 

Total. 

$3,176.17 

$09.06 

$3,275.23 

Snbslatenoe ..- - ---- 

Services                  

4,671.62 
375.75 

$1,580.77 
19.00 

6,262.39 

394.76 

3, 170. 17 

6. 146. 43 

1,599.77 

0,022,37 
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APPENDIX  U  U — ^REPORT  OF  MISSISSIPPI  RIVEE  COMMISSION.    2269 

APPROPRIATION  FOB   IMPBOVIKG  MISSISSIPPI  RIVER,  FIRST  AND   SECOND  DISTRICTS. 

M<myf  statement, 

Jaly'2.  1887,  amonnt  allotted  by  Mississippi  River  Commission |65, 000. 00 

Jaly  iy  1887,  amount  transferred   to  allotment    for   Plum 

Point  Reach,   to  cover  expenditures  on  account  care  of 

plant,  first  and  second  districts,  from  October  1,  1886,  to 

Julyl,  1887 $19,994.00 

July  1, 1888,  amount  expended  during  fiscal  year,  ezclusiye 

of  outstanding  liabilities 25,080.98 

Jnly  1,  1888,  outstanding  liabilities 1,630.00 

46,704.98 

July  1, 1888,  balance  ayaUable 8,295.02 


General  halanee- sheet. 
CARE  OF  PLANT. 


Db. 

Cb. 

18S7. 
Jaly    2 

To  amoant  allotted 

$45,000.00 

1     1887. 
'  July    2 

1888. 
'  Jane  80 

Jaae  30 
June  30 

! 

By  amonnt  refunded  to  at- 
lotment  for  "  Plum  Point 
Reach/'  to  cover  expend- 
itures  for  oare  of  plant 
ftom  October  1.  18M,  to 
June  30, 1887 

|||994.00 

20.890.31 
1,44».10 
2,000.50 

By  amoant  expended  from 

July  1,1887,  to  date 

By  liabilities 

By  balance 

45.000.00 

45.000.00 

SURVEYS. 


1887. 
July    2 


To  amoant  allotted. 


$10, 000. 00 


10,000.00 


I     1888. 
June  30 

I  Jane  30 
I  Jane  30 

i 

I 


By  amount  expended  from 

Jaly  1, 1887,  to  date 

By  liabilities 

By  balance 


$4,100.67 

180.90 

5,628.43 


10,000.00 


FIRST  AND  SECOND  DISTRICTS. 


JHahurBemenUf  oiherwiae  than  under  contractf*  made  under  appropriation  for  improving 
MieHsHppi  River,  act  of  August  5, 1^. 

fNoTcmber  1, 1887,  to  Jane  30, 1888.] 


For  what  expended. 


Material  and  suppliea  . 

Sabaistenea 

Servieea 

MiscellaneoQS 


Bypabllo 

notice  and 

sealed  pro- 

posaL 


$271.56 
1,407.93 


7.50 


1,086.99 


In  open 
market. 


$1,744.22 

1,086.35 

13, 606. 64 

293.77 


16,730.98 


LiabiliUee. 


$1,630.00 


1,630.00 


Total. 


$2. 015. 78 

2,404.28 

15, 28&  64 

SOL  27 


20,047.97 


*No  contracts  made. 
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List  of  civilian  engineers  employed  <in  work  of  river  and  harbor  improvement^  first  and  second 
districts,  in  charge  of  Capts.  Smith  S,  Leach  and  William  T.  Eossell,  Corps  qf  Engineers, 
from  July  1,  1887,  to  June  30,  1888,  inclusive^  under  river  and  harbor  act  approred 
August  5,  1886. 


Ljjj 


Name  and  place  of  reel- 
denoe. 


Aug.  J.  Nolty,  Chatta. 

nooga,  Tenn. 
Charles  W.  Stewart,  Illi- 

noia. 
S.  Elliott  Mooro,  Hemphia, 

Tenn. 

W.M.  Seea^Hemphia, 
Tenn. 

J.  M.  Kloater,  M  e  m  p  h  1 8 , 
Tenn. 

Kivaa  Tolly,  Saint  Lonia, 

Mo. 
C.  W.  Claris,  Saint  Lonia, 

Mo. 


Time  em- 
ployed 
(montha). 


jr.   d. 
11     5 

12 

12 

1 

11 
10    27 

28 
4    10 


Compen- 

aation 

per 

month. 


$125 

100 

140 

160 

175 
140 

125 
125 


Where  employed. 


Plam  Point  Beach  . . 

...do 

...do 

Memphis,  Tenn 

White  River  Front, 

Robins^nvllle, 

Miss. 
Saint  Louis,  Mo 

In  the  field 


Work  on  which  employed* 


Improving   Miaaiasll 
Kiven  Plnm  Point  IMl 
Surveya. 

Levee  inspector,  Plum  P^ 

Reach. 
Improving  Misaiaaii 

Memphis  Harbor  and  Re^ 

Levee  inspector  White  Hik 
front,  Kobinaonvit 
Levee.  ; 

Inspector  lebuflding  ateaii 
Abbot 

Inspector  of  water-gaoxei^ 


J 


Apprtmrnate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improven^ 
of  the  Mississippi  Biver,  first  district.  \ 


Clasa  of  property. 


Steamer  P.  Kims 
Steamer  Kmca... 
Steamer  Abbot .... 
Launch  Tiiania . . 

Pile-drivers 

Qnarter-boata  — 
Matlreaaboata.... 

Gradera 

Derrick  boats..... 


No. 


Approximate 

value,  June  , 

1,1888. 


♦4.208 
4,624 
3,692 
576 
67,687 
15,330 
14,490 
20,165 
3,127 


Class  of  property. 


Barges 

Machine-shop  boats 
Whitehall  boats 

Skiffs , 

Tools  and  appHanoes 

Office  furniture , 

Surveying  instruments 


Total. 


Wm.  T.  Rossell, 
Captain  of  Engineers, 


APPENDIX  F, 

REPORT  OF  CAPTAIN  WILLIAM  T.  ROSSELL,  CORPS  OF  ENGINEERS,  UPON  OPERATIONS  IN 

THE  SECOND  DISTRICT. 

tiNiTED  States  Engineer  Office, 

Memphis,  Tenn.,  May  31, 1888. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  second  district,  im* 
proving  the  Mississippi  River,  for  the  period  from  Jnne  30,  1887,  to  May  31,  1888. 

This  district  was  in  charge  of  Capt.  S.  S.  Leach  until  March  35,  1888,  on  which 
date  I  relieved  him  by  virtue  of  paragraph  1,  Special  Orders  No.  12,  headquart'Ors 
Corps  of  Engineers,  March  8, 1888. 

This  distnct  extends  from  Island  No.  40  to  mouth  of  White  River,  a  distance  of 
180  miles.  Work,  exclusive  of  building  levees,  has  been  confined  to  Memphis  Harbor 
and  Beach*    At  this  point  the  city  ftont  was  caving  badly,  i^od  ftlte^rwdra  the  caving 
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on  the  opposite  shore  at  Hopefield  Point  and  above  threatened  to  form  a  bar  in  fton 
of  the  city.  * 

Although  the  Memphis  Reach  extends  from  Island  No.  40, 10  miles  above  Memnhis/ 
to  Scanlaa's  Landing,  18  miles  below,  the  work  above  mentioned  is  all  that  has  been 
done. 

The  channel  works  have  been  exclusively  for  the  protection  of  cavinc  banks  and 
have  been  both  revetment  and  spar-dikes.  A  fine  description  of  all  this  work  is 
given  in  the  report  of  Captain  Leach  to  the  president  of  the  Mississippi  River  Com- 
mission, dated  November  15,  lb87,  and  published  in  House  Ex.  Doc.  55,  parts  I  and 
II,  Fiftieth  Congress,  first  session.  As  this  report  is  of  great  interest  I  would  sug- 
gest that  it  be  made  a  part  of  the  annual  report  of  the  commission. 

The  work  done  during  the  past  year  on  the  Memphis  City  Front  has  made  the  line  of 
protection  complete  from  above  the  mouth  of  Wolf  River  to  the  down-stream  end  of 
the- citizens'  protection  work.  It  seems  superfluous  for  me  to  say  anything  regarding 
this  construction,  as  the  details  have  already  been  given  by  Captain  Leach. 

It  only  remains  for  me  to  say  that  no  damage  was  done  by  the  high  water  Just 
passed,  and  although  I  have  not  yet  been  able  to  get  a  survey  since  thebigh  water,  I 
can  say  that  the  bank  has  been  perfectly  protected. 

At  Uopefield  Bend  the  revetment  was  extended  4,000  feet  below  the  old  work  of  1884. 
Upon  commencing  operations  in  the  fall  of  1887  it  was  found  that  1,400  feet  of  the 
work  of  1884  was  lost.  This  was  caused  by  caving  at  the  lower  end.  In  addition,  a 
small  break  in  the  1884  work  was  repaired,  equal  to  105  linear  feet,  making  a  total  of 
4,105  linear  feet,  with  a  width  of  335  feet.  This  is  from  50  to  75  feet  wider  than  work 
previously  done  in  this  bend. 

The  usual  methods  were  followed  in  building  the  subaqueous  mats  and  the  bank 

Erotection,  except  that  for  a  portion  of  the  upper  bank  protection,  the  brush  in  two 
lyers  was  laid  diagonally  on  the  ground,  the  two  layers  being  at  right  angles  to  each 
other.  I  am  of  the  opinion  that  this  is  an  improvement  over  laying  the  brush  paral- 
lel and  perpendicular  to  the  banks.  The  bank  caved  badly  during  and  subsequent 
to  the  past  high  water,  where  not  revetted,  the  caving  at  Uopefield  Point  befng  375 
feet;  at  head  of  Old  Hen  Islaud  about  150  feet,  and  at  Fort  Pickering,  below  the  pro- 
tection works,  about  75  feet. 

It  will  be  necessary  to  continue  the  protection  down  to  and  beyond  Hopefield  Point, 
and  at  Memphis  the  work  must  extend  6,000  feet  further  down. 

A  comparison  of  the  present  protected  bank  at  Hopefield  Bond,  with  bank  line  of 
1882,  shows  that  2,500  feet  below  the  head  of  the  revetment  is  on  bank  line  of  1882; 
6,500  feet  below  the  head  of  the  revetment  the  caving  is  400  feet ;  8,700  feet  below  is 
1,100  feet,  and  12,000  feet  below  is  2,400  feet. 

At  Hopefield  Point  the  caving  is  3,000  feet,  and  the  point  has  moved  down-stream 
4,200  feet  since  August,  1882.  The  total  caving  at  Fort  Pickering  since  1882  has  been 
SOOfeet 

LEVEES. 

Taeoo  Front, — No  work  has  been  done  since  the  last  annual  report.  During  the 
past  high  water  the  lino  was  oared  for  by  the  Yazoo-Misstssippi  Levee  Board,  and  no 
damage  was  done.  The  Robinsonville  Levee,  for  which  the  Commission  allotted 
$60,000  at  its  last  meeting,  conditioned  on  the  levee  board  completing  the  line,  has 
not  yet  been  be^un.  On  May  31,  however,  the  levee  board  decided  to  advertise  the 
work,  and  application  was  made  to  enter  into  contract  with  whoever  might  get  their 
contract  for  the  Oovemment  work. 

White  Miver  ^-ont.— Under  the  allotment  of  $75,000,  made  by  the  Mississippi  River 
CommlBsion  at  their  last  meeting,  contracts  were  made  for  building  this  line  for  a  dis- 
tance of  6^  miles.  This  line,  added  to  the  part  built  by  the  local  authorities,  com- 
pleted 14i  miles  of  levee  from  Helena,  Ark.,  south.  The  line  followed  was  that  of 
the  old  levee,  with  loops  at  breaks.  The  grade  [of  this  line  is  2  feet  above  the  high 
water  of  1886— the  highest  in  this  section. 

The  foUowiug  is  an  abstract  of  bids  received : 
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Abstract  of  proposals  for  levee  work  on  levees.  While  River  Front,  received  in  response  to    i 
advertisement  dat^  October  S,  1887,  and  opened  October  27, 1887,  by  Capt.  Smith  S, 
Leachf  Corps  of  Engineers,  U,  8,  Army,  j 


Bidden. 


J.  A.  Forrestf  Memphis,  Tenn 

BnghFeiun,  Memphis,  Tenn 

Daniel  T.  Hartnett,  Memphis,  Tenn 

Fniin-Bambric  Coustruotion  Company,  Saint 

Lonis,  Mo 

J.  J.  Cooney,  MemphUu  Tenn 

Josh aa  T.  Jefferson,  Memphis,  Tenn 

A.  A.  Arnold  and  C.  F.  De  Garis,  Memphis, 

Tenn 

MoTifrhe  &  Co.,  Memphis,  Tenn 

Central  Constrnotion  Company,  Henderson, 

Ky *. 

A.  McDowell.  Memphis,  Tenn 

Harvey  &,  Sallivan,  Memphis,  Tenn 

J.  E.  Jefferiea,  J.  S.  Grant,  and  C.  A.  Dam- 

eroD,  Nebletts  Miss 

T.W.Scott,  Memphis,  Tenn 

A.  M  StoTor,  Memphis,  Tenn 


Eaith>work  per  oablo  yard  on  Section  Ko.—  * 


8   9  10  13   12  13  U  15  16  17  18 


16 


161 


16 


16 


15i 


ir^ 


18* 


15 


16 


\1\ 


2Sk 


23i 


21 


4 1 


?^ 


ou. 

■ii 

1 

1 
1 


jfhe  award  was  made  to  the  lowest  bidder  on  each  section^  as  follows: 

Sections  8,  11^  and  12  to  D.  T.  Hartnett,  at  15  cents. 

Seotion^  9  and  10  to  D.  T.  Hartnett,  at  14t  cents. 

Section  13  to  J.  T.  Jeflferson,  at  16  cents. 

Sections  14  and  15  to  J.  J.  Cooney,  at  19  cents. 

The  average  price  for  the  line  is  16^  cents. 

The  contracts  required  work  to  be  finished  Febroary  15,  1888,  bnt  owing  to  bad 
weather  the  contractors  were  delayed  until  March  10;  the  total  yardage  by  the  United 
States  was  376,551  cubic  yards. 

During  the  high  water  a  force  was  kept  on  the  line  in  view  of  possible  danger. 
Some  work  was  done,  bnt  the  height  of  the  flood  was  low  and  the  force  was  princi- 
pally utilized  in  sodding  and  repairing  rain  wash.  The  cost  of  sodding  was  about 
one-half  cent  per  square  yard.    The  force  was  discharged  May  21^  1888. 

ESTIMATE  OF  WORK  lOSEPED. 

Memphis  Rarbor.—'Jf  work  is  to  be  extended  down-stream— 

To  include  caving  front,  6,000  feet,  at|30 $180,000 

HopefieldBend,  5,000  feet,  at  $18 90,000 

New  plant  and  repairs  to  old 50,000 

Total 320,000 

Levees.— To  oontinue  levees  White  River  Front  to  Laconia  Circle,  1,500,000  (ap- 
proximate) cubic  vards,  at  20  cents,  $300,000.  Detailed  statement  of  expenditure^ 
for  Memphis  Reach,  financial  statements  and  general  balance-sheets  for  ail  works  in; 
the  district,  and  table  of  value  of  plant  for  the  second  district  accompany  this  report. 
For  list  of  civilian  engineers  employed  see  table  accompanying  my  report  for  the  first 
district. 

Very  respectfully,  your  obedient  servant, 

~  Wm.  T.  Rossbll, 

Ckiptain  ofEngineere, 

To  Col.  C.  B.  COMSTOCK,  , 

FreHdent  Mississippi  Biver  Cimmission* 
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AFPROPRIAIION  FOR  IMPROVING  MISSISSIPPI  RIVER,  SECOND  DISTRICT. 

Mone^  $tatement. 

July  1, 1887,  amount  available $91,958.97 

Julj  2,  18d7,  amounts  reallotted  by  Mississippi  River  Commis- 
sion, Yiz : 

Levees,  White  River  Front $75,000.00 

Levees,  Yazoo  Front,  Second  district,  Robinsonville 60, 000. 00 

135,000.00 

Total 226,968.97 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities 132, 921. 89 

Jnlyl,  1888,  outstanding  liabilities 278.57 

July  1,  1888,  amount  covered  by  existing  contracts 57, 000. 00 

190, 200. 46 

July  1, 1888,  balance  available 36,758.51 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890  620, 000. 00 
<  Submitted  in  eomplianoe  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1K67. 

General  Halance  sheet. 
MEMPHIS  HARBOR. 


Db. 

Cb. 

1887. 
June  80 

To  balance. 

131,012.41 

1888. 
Jane  30 

Jane  30 
June  30 

By  ainoant  expended  from 

Jalv  1.1887.  to  date 

By  liabilities 

$14,805.58 
7S.07 

By  balance... 

16, 130. 76 

31,012.41 

31,012.41 

MEMPHIS  REACH. 


1887. 
Jnne  30 


To  balance., 


$60,000.00 


60, 000. 00 


1888. 
Jane  30 


Jane  30 
Jane  30 


By  amoant  expended  from 

July  1, 1887,  to;date 

ByJiabiliUee 

By  balance 


$47. 804. 61 

132.50 

12,062.88 


60,000.00 


1887. 
Jane  80 


To  balance. 


MEMPHIS  HARBOR  AND  REACH. 


$864.56 


1888. 
Jane  30 


864.56 


By  amoant  exi>ended  from 

July  1, 1887,  to  date 

By  bal  nee 


$813.01 
21.55 


864.56- 


LEVBBS,  YAZOO-MISSISSIPPI  DELTA  LEVEE  DISTRICT,  UPPER  YAZOO. 


1887. 
Jane  30 


To  balance.. 


$82.00 


82.00 


June  80 


By  amoant  expended  fh>m 

Julyl.l8r  -  '- 
By  balanoe. 


$12.50 
69.50 


82.00 


1887. 
July    2 


To  amoant  allotted 


YAZOO  FRONT,  ROBINSONVILLE, 
$60, 000. 00 


1 

(iO.OJv.OJ    i 


1888. 
June  30     By  liabilities. 
June  30  .  By  balance 


$57, 070. 00 
2.930.00 


60,000.00 
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General  balance  afteet— C^oBtinped. 

LEYEES,  WHITE  BIYBR  FRONT. 


Db. 

Cb. 

1887. 
July    2 

To  AfDonnt  ftllotiml ...... 

$76,000.00 

1888. 
June  30 

By  amonnt  expended  lh>m 

July  2, 1887,  to  date 

By  balance • 

$69.4M.1» 
5,643.81 

7^000.00 

75,000.00 

SECOND  DISTRICT. 

DiahuTBements  made  under  appropriation  far  improving  Missieeippi  Bivery  act  of  August 

5,  1886. 

INovember  1, 1887,  to  June  30, 1888.1 


Contracts  made  irith~ 


C.W.  Hunter  A  Co  . 
Holmes  &  StooUey. 
Daniel  T.  Hartnett . 

J.  T.  Jefferson 

J.J.Cooney 

W.O.FlynnftCo.... 


Disbnrse- 
For  what  made,    roents  under 
contract. 


Brush  and  poles 

...do 

Leyee  work  . . . 

...do 

...do 

...do 


$5,280.80 
6. 272. 18 

33,42&72 
7,840.08 

21, 100. 12 


74,02L30 


LiabillUes 
under  con- 
tract. 


$57,000.00 


67, 000. 00 


TotaL 


$5,280.30 
6,272.18 

83,428.72 
7, 840. 08 

21, 100. 12 

57,ooaoo 


131, 021. 30 


Diebureements  made  oiherwiee  than  under  dontraot. 


By  public  notice 
and  sealf^d  pro- 
posals. 

In  open 
market. 

Liabilities. 

TotaL 

Ifaterial  and  snpp1{<^4 r ttt- 

$4,356.16 
4,127.70 

$3,742.11 

643.42 

23,685.34 

1,484.60 

$8,00&27 
4:771.12 

23,817.84 
1,671.18 

Subsistence 

Services .... 

$132. 50 
146.07 

Hiscellaneons 

40.52 

8,524.88 

20,555.47 

278.57 

38, 85a  42 

Approximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improvement 
of  the  MiasieHppi  Bivery  Second  District, 


Class  of  property. 


Steamer  H.  if.  Graham 

Lanneh  Daphne 

Flat-boats 

Mattress  boats 

liachine-shop  boat 

Screen  boats 

Quarter  boats 

Barges 


Na 


Approxi- 
mate Talne 
June  1, 
1888. 


13,341 
886 
477 
4.307 
3,170 
2,120 
4,202 
16,678 


Class  of  property. 


Skiffs «. 

Pile  drivers 

Coal  shells 

Tools  and  appliances. . . 

Office  furniture 

Survey m;;  instruments. 


Total. 


No. 


Approxi- 
mate value 
Junel, 
1888. 


$05 
15,218 
212 
2,  COO 
250 
185 


52,880 


Appendix  6  to  this  report  is  report  of  Capt.  S.  S.  Leach,  Corps  of  Engineers,  dated 
Memphis,  Tenn.,  November  15, 1887,  npon  operations  in  the  Second  District,  and  may 
be  fonnd  in  Appendix  U  U  1,  ante,  page  2*303. 
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Appendix  H. 

rxpobt  of  captaix  william  t.  rossell,  cork  of  engineers,  upon  operations 

in  the  third  district. 

United  States  Engineer  Office, 

Memphis,  Tenn.f  May  31,  1888. 
Sir  :  I  br^ye  the  honor  to  sabjnit  the  following  report  of  operations  in  the  Third 
District,  Improving  Missiasippi  River,  from  June  30, 1887,  to  May  31, 1888. 

This  distiiot  extends  from  the  month  of  White  River  to  Warren  ton,  Miss.,  a  dis- 
tance of  220  miles.  In  the  improvement  carried  on,  worlt  has  been  done  in  the  Lake 
Providence  Reach,  at  Vicksburg  and  Qreenville,  Miss. 

Levees  have  also  been  built  on  the  Mississippi  side,  Yazoo  Front,  and  In  Arkansas, 
and  Louisiana,  Tensas  Front. 

lAKB  providence  REACH. 

This  reach  extends  from  Carolina  Landing,  517  miles  below  Cairo,  to  the  foot  of 
Island  95,  a  distance  of  35  miles.  The  reach  and  proposed  method  of  improvement 
have  been  described  in  the  reports  of  the  Commission  for  past  years.  During  the 
period  covered  by  this  report  no  work  of  construction  has  been  done,  bat  the  work 
has  been  confined  to  care  of  plant  and  repairs  to  same,  and  surveys. 

The  same  condition  of  affairs  has  existed  since  the  spring  of  1885,  except  some  re- 
pairs to  the  Baleshed  system  of  dikes  made  at  a  cost  of  less  than  (10,000. 

Condition  of  tM>r&*«.— The  revetment  and  dike  work  are  in  about  the  same  condition 
as  last  year^  There  has  been  no  washing  out  of  dikes.  The  damage  done  has  been 
confined  t6  the  breaking  off  of  the  tops  of  the  piles  by  drift  daring  the  last  high 
water. 

The  Cottonwood,  Baleshed  and  Stack  island  systems  have  all  suffered  in  this  manner. 
The  Cottonwood  piles  rot  between  hish  and  low  water,  and  when  they  are  sufficiently 
weakened,  break  down.  Skip  with  (Jhute  is  about  the  same  as  last  year,  going  dry  at 
low  water. 

Mayersville  Chute  has  increased  in  depth  and  the  dikes  here  have  not  prevented  it. 
The  channel  here  divides,  part  keeping  near  the  Louisiana  shore  and  part  on  Missis- 
sippi shore,  leaving  a  middle  ground  between.  Baleshed  Chute  shows  no  signs  of  en- 
largement, and  Stack  Island  Chute  has  shoaled. 

As  reported  last  year,  about  800  feet  of  the  upper  end  of  Pilcher's  Point  revetment 
remains,  and  none  of  Mayersville  Island. 

Channel  depths, — A  comparison  of  the  least  depths  found  during  the  low-water 
seasons  1884,  1885,  1886,  1887,  and  to  May  31,  1888,  is  given  in  tabulated  form. 

Statement  showing  least  depths  on  Lake  Piocidenoe  Beaoh,  1884, 1885,  1886, 1887,  and  1888. 


Date. 


January  10  . 

January  20  . 

January  20  . 

February  10 

February  20 

February  28 

March  10... 

March  20... 

March 30  ... 
^  April  10.... 
*  April  20.... 

April  30..., 

May  10 

May  20 

May  30 

June  10 

June  20 

Jane  80 


1884. 


Feet. 

30 

25.4 

2fi.5 

«0 

36.8 

87.7 

3ai 

3&1 
37.8 
.HO.  6 
36.8 
36.6 
36.5 
35.9 
32,5 
24.6 
23.3 
25.7 


Feet. 


r 


Feet. 


1885. 


Feet 

29.4 

33.6 

84.6 

31.4 

27.1 

2L2 

i&6 

27.1 

27 

22 

2ai 

32.2 

35.6 

20.4 

22.9 

25 

24.6 

28 


-I 
U 


Feet 


h 


CO 


Feet 

40 

46 

44 

30 

83 

14.5 

23.5 


31. 5  24 
»1  I  21 
35      I  22.6 


Feet 

80 

43 

42 

38.5 

33 

26.6 

26 


33.6 
29.5 
29.6 


1886. 


6? 

.•o 


Feet. 

17.2 

22.5 

21.5 

20.5 

27.5 

31.7 

32 

25 

22.6 

32.2 

35.6 

87.5 

37.5 

85.6 

36.2 

?7 

21 


Feet 

27 

32 

31 

27 

86 

38 

42 

30 

33 

40 

41 

43 

45 

43 

39 

31 

28 

32 


Feet. 


Feet 

24 

31 

20 

27 

83 

32 

20 

27 

27 


Feet, 

24 

27 

S2 

24.5 

27.5 

81.7 

88 

84 

35 

82.5 

3&5 

85.7 

48 

44 

42 
^  32 

» 

82 
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Statement  showing  least  depths  on  Lake  Providince  Reaoh,  efc— Continaedi 


Date. 


JulTlO 

JoW20 

July  80 

AujipiBtlO  ... 
August  20 . .. 
August  80  . . . 
September  10 
September  20 
September  30 
October  10... 
October  20... 
October  30  .. 
November  10 
November  20^ 
November  80 
December  10. 
December  20. 
I>ecember80. 


P4 


Feet. 
21.1 
10. « 
15.8 
15.5 
12.6 
8.9 
9.1 
6.6 
5.8 
14.8 
13,7 
12 
11.1 
7.2 
6.6 
7.8 
11 
12 


Feet. 


18 

14 

10 

14 

17 

15 

24.5 

26 

24.75 

23 

21 

19 

20 

2).  e 

21 


Fe^t. 


24 

12 

14 

17 

11 

11 

15 

24 

22.5 

26 

17 

16 

18 

10 

20 


1881. 


1886. 


& 

la 
Feet. 

Sc 

'S 

•§ 

h4 

il 

Feet. 

Fe€t. 

SI 

F*tt. 

•3^ 

Feet 

Feet. 

Feet 

Feet 

Feet. 

24.7 

31.4 

ao 

24 

21.5  1  28 

.... 

24 

31 

22 

29 

17 

26 

17 

22 

16 

21 

15.5 

20 

14 

1&5 

12 

18 

11 

16 

14 

19 

14 

21 

10 

15 

11 

15 

15.6 

36 

15 

28 

8 

16 

10 

12 

12.2 

30 

15 

29 

7.8 

18 

11 

15 

13.4 

32 

16 

80 

6.6 

16 

9.5 

15 

18 

85 

19 

25 

5:3 

15 

14 

9 

12.5 

15.5 

30 

22 

20 

4.7 

13 

12 

8.5 

11.5 

9 

22 

14 

15 

5 

14.5 

12 

9 

12 

7.1 
8 

18 
18 

14 
15 

1  13 

14 

2 

10.5 

\U 

11 

10 

10. 7  ;  20 

16 

15 

2.3 

11 

11 

11 

10.2  1  34 

28 

26 

2. 

10.5 

9.5 

12.5 

9.5 

13. 5     23 

19 

19 

12.2 

23.5 

18.6 

10.5 

18 

10.5  1  21 

18 

18 

15.7 

26 

24 

20 

20 

12      1  22 

21 

19 

6.3 

21 

12.5 

11 

12 

16.5  1  25 

24 

24 

14.6 

82 

84.5 

21 

17 

• 

1887. 

1888. 

Date. 

gtil 

il 

dO 

li 
1^ 

il 

1  ^ 

•sl 
t_ 

Feet. 

15 

10 

21 

36 

40 

35 

43 

a -a 
e  S 

i^ 

Q 

Feet. 

21 

31 

26 

26 

34 

30.5 

36 

36 

37 

41   K 

• 

■   . 

OS 

I*  « 
«  8 

f. 

Feet. 
18,5 
31 
39 
28 
•29 
34 
86 
38 
36 
39 
45 
42.5 
32.  C 
28 
34 

It 

0  . 

0  K 

i 

January  10 : 

ifAnuary20 

Feet. 
13.7 

7.8     . 
14.8 
28.7 
3:'.  7 
H5.7 
36.2 

reet 

2f) 

17 

29 

40 

52 

50 

53 

Feet 

21 

18 

28 

43 

41 

38 

40 

Feet 

19 

15 

24 

37 

43 

43 

45 

Feet. 
4.25 
18.75 
20.25 
16.75 
1A5 
20.5 
24.5 
22 

23.75 
34 

Feet. 

14 

26 

35 

23 

35 

29 

32.5 

32 

31.5 

42 

49 

39.5 

33.5 

27 

31.5 

Feet. 

15.5 
27 

•Tanuary  30... 

30 

February  10 

26 

February  20 

31 

February  28 

MarohlO 

31.6 
37 

March  20 

35 

March  30 

37.8 
33 
23 
24 

81.5 
29 
21 

14.5 
16.5 
17 
14 

12.5 
9.25 

So" 

40 
29 
31 
37 
34 
28 
22 
23 
23 
18 
21 
15 

40 
26 
20 
33 
33 
29 
21 
18 
21 
21 
17 
18 
18 

43" 

35 
25 
24 
35 
31 
21 
17 
19 
19 
16 
15 
12 

41 
20 
20 
23 
39 
35 
25 
20 
23 
23 
20 
21 
17 

.86 

April  10 

34 

April  20 

37.75  !  51.5 

37             4A 

87.75 

April  30 

37 

May  10 

28.25 

22.5 

27.25 

40 

34.6 

37 

34.6 

May  20 

81 

May  30 

35 

June  10 

JnDe20 

June  30 

July  10 

July  20 

July  30 

August  10 

AugU8t20 

7.75 

6 

4.5 

4.75 

6.4 

4.25 

4.25 

2.6 

2.25 

1.75 

1.75 

4 

6.75 

12 

U 

11 

18 

15.6 

12 

15 

12 

11 

12 

12.5 

15.4 

16.8 

14 

12 

12 

14 

16 

15 

14.5 

14 

13 

12 

12 

16 

20  5 

13.5 

&5 

7 

9.9 
11 
11 
10.9 

9 

9 

9 

9.8 
12 
15 

15 

11 

12 

14 

14 

16 

16.5 

12 

13 

13 

13 

14.2 

1&2 

August  30 

September  10 

September  20 



October  10 

October  20 

Octob«u  80 

November  10 

November  20 - 

November  30 

December  20 

December  30 
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The  least  depths  were  as  follows : 

Dunoansby  Cro»^«^.--1885, 18  feet ;  1886,  10^  feet :  1887,  11  feet. 

IFtW(r««8«.— 1886,  9i  feet;  1887, 12  feet. 

Stack  Island.— 18&4,  10  feet ;  1885, 14  feet;  1886,  8i  feet ;  1887, 7  feet. 

Ben  Lomond.— 1884,  11  feet ;  1885,  13  feet;  1886,  9^  feet;  1887, 11  feet. 
'    The  lowest  reading  of  the  Lake  Proyidence  gauge  was,  in  1884,  5.$^  feet ;  1885, 5.5i 
feet;  1886,  2.55  feet;  1887, 1.52  feet. 

CHANGES  IN  CHANNEL  AND  SHORE-LINES. 

The  high  water  this  year  was  late,  and  as  this  report  was  required  earlier  thaf 
usual,  the  survey  to  show  changes  of  the  hi^h  water  was  no9  entirely  finished.  TbI 
map  accompanying  this  report,  however,  shows  the  shore-lines  in  1882,  1887,  an| 
1888,  also  the  position  and  condition  of  the  dike  work.  The  banks  of  the  river  throng 
the  Lake  Providence  Reach  have  been  more  unstable  during  the  past  year  than  in  an! 
fit  the  seven  immediately  preceding.  This  is  due  in  a  great  measure  to  changes  th  J 
have  taken  place  in  the  channel  above  the  reach  and  to  the  loss  of  the  Pilchers  Poid 
revetment,  which  occurred  during  the  high  water  of  188&-'87.  J 

The  continued  caving  along  the  upper  side  of  Sarah's  Island,  caused  by  change 
above,  has  thrown  the  current  with  great  force  against  the  lower  part  of  Louisiai^ 
bend  (where  the  Pilcher's  Point  revetment  was  designed  to  be) ;  this  has  caved  ej 
tensively,  being  unprotected.  Then,  by  the  deepening  of  this  bend,  the  channel  ha 
been  deflected  back,  striking  the  Mississippi  side  about  3^  miles  above  Duncansbl 
It  then  follows  this  bank  for  about  2i  miles,  caving  the  bank.  Here  it  Is  again  dfl 
fleeted  to  the  Louisiana  shore  about  a  mile  below  Possum's  Point,  and  keeps  along  t 
to  Wilson's  Point.  Caving  has  taken  place  here  to  a  small  extent.  The  main  cn^ 
rent  here  divides,  one  part  striking  the  Mississippi  shore  just  above  Mayersviile  an( 
flowing  along  the  front  of  Mayersviile  Island.  The  other  channel  keeps  along  neai 
the  Louisiana  bank,  and  passes  J  ust  outside  the  Cottonwood  dikes.  Mayersviile  Islani 
has  nearly  disappeared,  and  will  probably  be  gone  after  the  next  high  water.  Tb 
two  channels  come  together  immediately  below  the  foot  of  Mayersviile  Island  Th( 
channel  then  flows  along  the  Louisiana  shore,  caving  the  bank  badly  between  LongS 
wood  and  Allright.  The  current  then  crosses  just  below  Ben  Lomond  to  the  Missisj 
sippi  side,  and  caving  occurs  here.  1 

The  cutting  away  of  the  upper  side  of  Shipland  Point  has  caused  the  crossing  fh>im 
here  to  the  Louisiana  bank  to  move  further  down  stream  and  allowed  a  larger  volnm^l 
of  water  to  pass  around  the  point  next  to  Mississippi  shore.  The  caving  at  Wyly"a| 
has  not  been  as  great  as  in  former  years.  Below  Shipland  Landing  on  the  Mississippi 
side  considerable  caving  has  taken  place. 

Tables  showing  the  extent  of  caving  from  Ashton  La,,  to  Shipland,  Miss.,  from  April,  1887, 

to  May,  1888. 

RIGHT  BAKK. 


Locality. 


Loaiaiana  Bend 

Possam  PoiDt  to  Wilson's  Point 

Longwood  to  AllrijBCht 

Deosonato  Wjly's 

Total 


Length. 


Feet. 
20,000 

5.000 
20,000 

7,400 


52,400 


Maximnm 
depth. 


Feet 


130 
500 
700 


Average 
depth. 


Feet. 
250 


185 
257 


Acres. 


114.7 

ai 

84.9 
43.4 


252.1 


LEFT  BANK. 


Bend  above  Doncansby. 

Above  Mayersviile , 

Mayersviile  Island 

Ben  Lomond  to  Shipland 
Below  Shipland 

Total 


13,600 

810 

137 

2,800 

200 

90 

8«000 

1,680 

900 

9,000 

800 

425 

4.500 

290 

182 

87,600 

42.4 

5.4 

1«5l8 

87.8 

1&8 


819.7 


REPAIRS  TO  PLANT. 

The  floating  plant  was  repaired  and  pnt  in  serviceable  condition  in  the  fall  of  1886 
and  winter  of  18d7.  *  Since  that  time  only  small  and  absolutely  necessary  repairs  have 
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been  made.  A  portion  of  the  plant,  used  at  Qreenville  and  Vlcksbarg,  Miss.,  ^^as  re- 
paired and  the  rest  has  remained  tied  to  the  bank  at  Wilson's  Point,  where  it  has 
already  been  subjected  to  the  deteriorating  effect  of  one  summer.  It  will  need  ex- 
tensive repairs  to  again  put  the  plant  in  condition  for  active  serVice.  The  greater 
part  of  the  plant  is  over  seven  years  old,  and  this  elate  of  boats  and  barkes  requires 
at  this  age  extensive  annual  repairs  to  keep  it  in  working  condition.  The  effect  of 
the  climate  is  worse  on  idle  boats  than  on  those  in  use.  It  is  estimated  to  put  this 
plant  in  working  order  will  cost  abont  |20,000.  To  carry  on  bank  protection  work 
at  four  different  places  will  require  a  large  addition  to  plant,  estimated  to  cost  |200,000. 
I  have  assumed  four  places,  as  follows:  Greenville,  Pilcher's,  Delta  Point,  and  Lake 
Bolivar. 


Statement  showing  the  cost  of  labor  and  subsistence  for  care  of  fleet  and  minor  repairs 

to  same. 

Claasifloatioii. 

Pay-iolL 

Sabsiatenoe. 

TotaL 

Cue  of  ilMt  and  minor  repain 

$15, 853. 50 

12,893.61 

118, 347. 01 

The  largest  number  of  men  employed  at  any  one  time  was  39 ;  the  smallest,  22. 

AVEBAOB  COST  OF  8UBSISTBNCB. 

Cents. 

Coat  of  raw  material,  each  ration 26.1 

Cost  of  each  ration  served 3(5.2 

Cost  of  rations  for  each  day's  labor. 37.7 

To  make  cood  losses  and  carry  out  the  approved  design  of  the  Commission,  the  fol- 
lowing work  should  be  done: 

Pilcher's  Point,  revetment,  15,000  linear  feet,  at  $20 f  300, 000 

Repairs  to  Cottonwood  system,  dikes 40,000 

Repairs  to  Stack  Island  system,  dikes 10,000 

Total  Lake  Providence  Reach : 380,000 

I  have  not  included  ahy  new  work. 

Money  statements  for  Lake  Providence  Reach,  care  of  plant  and  surveys,  and  pro- 
tection of  works,  third  district,  are  herewith  annexed :  • 

LAKE  PROVIDE27CE  REACH. 

Money  statement. 

July  1, 1887,  amount  available |9, 195.39 

July  1, 1888,  amount  expended *    9,19.5.39 

{Amount  that  can  be  profitably  expended  in  fiscal  year  eudinir  June  30, 
1890* 550,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 
Expenditures  apportioned  as  follows  : 

For  services $6,722.16 

Formaterial  and  supplies 48.26 

For  plant,  tools,  and  repairs 1,090.06 

For  Subsistence 973.66 

For  Fuel 3.00 

For  miscellaneous 358.25 

Total 9,195.39 

CARE  OF  PLANT  AXD  SURVEYS. 

Money  statement 

July  1, 1867,  amount  available $24,360.00 

July  1, 1888,  amount  expende  .d $15,873.33 

July  1, 1888,  outstanding  liabilities 2,000.00 

July  1,  1888,  amount  covered  by  existing  contracts 17, 873. 33 

July  1,  1888,  balance  available 6,486.67 

*  Includes  additional  plant.  For  repairs  to  old  work  but  not  including  any  new  work. 
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L  Amonnt  that  can  be  profitably  expendedia  fiscal  yearendiDg  June  30, 1890  |30, 000«^(9. 
?  Sabmitted  in  complianoe  with  reqairements  of  sections  2  of  ijiver  and 
i     harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows: 

For  services 111^939.50' 

For  material  and  supplies 92. 40 

For  plants  tools,  and  repairs 512.34  ' 

For  subsistence 1,357.60  * 

ForfneL... 1,620.38  ; 

For  miscellaneous • :.. "  451.05 

Total 1^,873.33    ; 


PROTECTION  OF  WORKS,  THIRD  DISTRICT. 

Money  9tatement 

July  1, 1887,  amount  available 

Ee-allotment,  act  of  August  5,  1866 125,000.00 


Total 25,000.00 

Expended 


June  30,  1838,  balance  avaUable 25,000.00       1 

GREEKYILLS  HARBOR.  4 

Under  an  appropriaUon  of  |37, 500,  mode  by  the  river  and  harbor  act  approved  Aa-  ] 
gnst  5,  1886,  for  this  harbor,  I  was  directed  to  make  an  examination  and  prepare  a  i 
project.   This  examination  was  made  in  September,  1886.  | 

The  Commission,  however,  decided  to  defer  any  work,  as  the  amount  available  was  ' 

considered  too  small.  Later,  and  with  the  understanding  that  the  city  of  Greenville 
would  give  at  least  an  equal  amount,  theCommission  directed  me  to  submit  a  project 
for  protecting  the  bank  by  submerged  dikes,  such  as  had  been  used  on  the  Memphis 
front. 

In  obedience  to  their  orders  I  prepared  a  project  which  was  adopted  by  them  on 
July  2,  1887,  and  was  subsequently  approved  by  the  Secretary  of  War. 

The  city,  by  a  vote  of  the  people,  issued  bonds  for  |50, 000  for  the  work.  Of  these 
$47,500  were  sold,  and  the  net  proceeds,  $42,277.10,  were  deposited  in  the  Bank  of 
Greenville  subject  to  my  draft.  This,  with  the  appropriation  made  by  the  United 
States,  gave  a  total  of  |79, 777. 10  available  for  the  work.  The  fleet  arrived  and  work 
l>egan  on  September  15, 1887 ;  it  closed,  and  the  fleet  returned  to  Wilson's  Point,  Jan- 
uary 20, 1888,  occupying  a  period  of  four  months  and  live  days. 

The  average  number  of  men  employed  was:  September,  67 ;  October,  217 ;  Novem- 
ber, 284;  December,  250;  January,  190;  and  dnrmg  the  time  the  following  plant: 
Two  steamers,  6  quarter-boats,  2  pile-driver8,5  mattress-boats,  27  barges,  1  machine 
shop,  2  yawls,  9  skiffs,  and  1  trader. 

During  September  and  until  the  middle  of  October  material  was  plentiful  and  labor 
scarce.  In  November  and  December  the  amount  of  brush  furnished  by  the  contractor 
fell  below  the  requirements  and  prevented  the  employment  of  as  large  a  force  as  could 
be  worked  to  advantage,  as  the  weather  and  stage  of  water  were  both  favorable  for 
pushing  the  work. 

During  the  latter  part  of  December  and  until  the  close  of  the  work,  the  weather 
was  very  unfavorable.  The  various  kinds  of  work  may  be  divided  into :  Grading  the 
bank,  building  and  sinking  subaqueous  mats,  crib-work  and  upper  bank  protection. 

Grading. — Fart  of  the  grading  was  done  by  hand,  a  sluice-box  being  used  to  carry 
the  material  shoveled  into  the  river ;  the  water  for  this  purpose  was  pumped  out  of 
the  river  by  a  pile-driver ;  this  being  found  too  expensive,  in  view  of  the  large  amount 
of  grading  to  be  done,  one  of  the  hydraulic  graders  was  used  for  the  rest  of  the  work. 
The  grader  was  in  service  about  a  month. 
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Subaqueous  mattress. — ^The  nsual  method  of  oonstraction  was  employed  in  this  work, 
iron  rods  and  wire  cables  being  used  to  give  longitudinal  strength. 

Crib  work.— 'The  method  adopted  on  the  Memphis  work  was  used  on  nine  of  the 
dikes.  lu  one  dike  tne  firame  of  the  cribs  was  constructed  of  sawed  gum  lumber,  3 
by  4  inches,  m  lengths  of  8  and  16  feet,  fastened  by  one-half  inch  bolts  at  each  inter- 
section. 

Upper  bank  revetment, — ^The  upper  100  feet  was  made  of  two  layers  of  brush  and 
the  iQwer  part-  of  one  layer,  in  the  nsual  manner.  It  was  found  in  ballasting  the  slope 
during  the  low-^water  stage,  that  the  work  was  so  expensive  and  the  progress  made 
80  slow  (the  vertical  line  to  the  top  of  the  bank  being  nearly  40  feet),  by  carrying  the 
stone  up  the  slope  as  is  usually  done,  that,  to  reduce  the  expense,  a  plan  was  devised 
of  utilizing  a  pile-driver  for  hoisting  the  stone  in  a  large  wooden  box  carrying  about 
three-fourths  of  a  cubic  yard.  The  box  was  suspended  to  a  traveler  running  on  a  wire 
rope  H  inches  in  diameter.  The  driver  was  placed  on  the  outside  of  the  stone  barge 
to  oe  unloaded,  and  the  wire  rope  led  from-  the  leads  of  the  driver  to  the  top  of  tne 
bank,  passing  over  a  trestle  about  16  feet  high  on  the  top  of  the  bank,  and  anchored  to 
a  fastening  in  the  ground  about  40  feet  behind  the  trestle.  The  whole  apparatus  was 
shifted  from  place  to  place  as  the  ballasting  was  completed. 

During  the  progress  of  the  work  caving  occurred  at  Ranges  i0|  and  11.  In  both 
places  it  ceased  as  soon  as  mattresses  were  built  and  sunk  there.  On  December  i29, 
more  than  a  month  after  the  dike  had  been  finished,  a  cave  took  place  immediately 
above  Range  8i,  at  the  foot  of  Washington  street. 

The  cave  extended  down  to  the  dike  proper,  the  revetment  above  the  dike  being, 
undermined.  An  extra  mattress  was  sunk  in  front  of  this  cave  and  carried  about 
half-way  up  the  slope.    Since  then  no  further  caving  has  occurred.  ^ 

After  this  work  was  finished  a  small  balance  remained,  and  I  decided  to  build  an 
earthen  dam  or  levee  across  the  foot  of  the  chute,  to  prevent  in  a  great  measure  the 
overpoar  at  the  foot  of  the  island.    This  has  now  been  built  and  sacked. 

By  referring  to  the  map  accompanying  this  report  it  will  be  seen  that  the  remains 
of  Island  83  throws  the  main  current  away  from  the  bank  at  the  upper  part  of  the 
town.  The  current  strikes  the  bank  at  some  point  near  Washington  street.  From 
here  south  the  bank  caved  by  the  direct*action  of  the  current,  and  between  the  foot 
of  the  island  and  this  point  b}'  an  eddy  current.  It  was  this  that  enabled  me  to  rec- 
ommend doing  this  work  on  the  lower  end  of  a  caving  bank.  It  would  be  safe  so 
long  as  the  island  remained.  It  was  then  estimated  that  the  island  would  last  at 
least  two  years.  One  of  these  has  now  passed,  and  should  no  work  be  done  to  save 
the  small  piece  of  island  the  work  already  done  will  be  lost.  An  examination  of  the 
work  was  made  May  31.  All  the  dikes  are  intact,  and  no  caving  has  occurred  on  the 
protected  bank.  The  eddy  action  has  been  almost  obliterated.  There  are  indications 
of  considerable  fill  having  taken  place,  but  a  survey  will  be  necessary  to  determine 
amount.  The  work  has  now  stood  the  severest  test  to  which  it  is  likely  to  be  ex- 
posed, and  may  be  pronounced  an  entire  success. 

The  table  of  cost  given  on  the  map  does  not  include  the  cost  of  towing  stone  paid 
for  by  the  general  service.  Adding  this  makes  the  cost  $101,011.03,  or  $20.20  per  lin- 
ear foot.  For  this  work  I  would  estimate,  to  complete  18,000  linear  feet,  at  $20, 
$360,000.  »  F  ,  , 

Material  Med, 


1 

Article.                            Qaantity. 

Article. 

Quantity. 

Willow  bmsh oorda.. 

12,265 
2, 745  1 
18,300 
18.823 

Wire poands.. 

Iron  iwls do — 

Spikes do.... 

Carriage  bolts 

105,000 

Willow  poles do.... 

Stone ...oobic  yards.. 

60,000 
26,000 

I^nmbw ...  f««tB.M 

1,800 

Cost 

Surveys ; $373.77 

Grading  ($1.03  per  linear  foot) 2,035.54 

Revetment  ($4.83  per  square  foot) 43,410.80 

Crib  work  (3  cents  per  cubic  foot) 33,853.61 

Total 79,673.72 

A  money  statement  is  appended  herewith. 
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GREENVILLE  REACH. 

Money  statement. 

July  1, 1887,  amount  available $37,500.00 

July  1, 1888,  amount  expended  during  fiscal  year,  exclutiive  of 

outstanding  liabilities $37,367.05 

July  1,  1888,  outstanding  liabilities 16.55 

July  1,  1888,  amount  covered  by  existing  contracts 37, 383. 60 

July  1,  1888,  balance  available  _ .• 116.40 

C  Amount  that  can  be  profitably  expendedin  fiscal  year  ending  June  30, 1890  360, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acta  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services $7,709.53 

For  material  and  supplies 19,279.70 

For  plant,  tools,  and  repairs 402.13 

For  subsistence  ...., 7,285.22 

For  fuel 2,356.40 

For  miscellaneous 334.07 

Total 37,367.05 

VICKSBURO  HARBOR. 

Owinff  to  the  continuous  shoaling  in  the  channel  leading  from  the  river  to  the  lake- 
front  of  the  city  of  Vickeburg,  steamers  have  been  shut  out  for  a  longer  period  each 
year  since  the  cut-off  of  1876. 

Many  plans  have  been  suggested,  and  work  has  been  done  to  keep  this  channel 
open  throughout  the  year.  A  report  including  plan  and  estimate  made  by  a  Board 
of  Engineer  Officers  in  1878  is  puolished  in  the  Report  of  the  Chief  of  Engineers  for 
1878  (pages  638  to  646,  Part  I). 

Before  the  organization  of  the  Mississippi  River  Commission  work  was  begun  on 
Delta  Point,  opposite  Vicksburg,  to  prevent  further  recessiou  of  the  bank  at  this 
place.  After  tne  organization  of  the  Commission  this  work  was  continued,  and  has 
thus  far  been  successful.  By  the  river  and  harbor  act  approved  August  5,  1886,  an 
appropriation  was  made  for  this  harbor.  Under  this  a  survey  was  made  and  a  project 
with  plans  and  estimates  submitted  in  March,  1887.  This  project  was  later  adopted 
by  the  Commission  and  approved  by  the  Secretary  of  War. 

This  project  is  as  follows:  * 

To  prevent  the  flow  of  water  into  the  lake  and  make  a  still- water  basin  In  front  of 
Vicksbarg.  Then  to  dredge  a  basin  in  front  of  the  town,  and  a  canal  connecting 
this  with  the  river.  To  carry  out  this  project  it  was  proposed  to  build  a  dam  across 
the  lake  from  the  city  to  De  Soto  Island,  and  a  dike  from  near  the  river  end  of  the 
island  to  the  canal,  and  thence  parallel  to  the  canal  to  the  river.  The  basin  to  be 
1,7C0  feet  long  and  300  feet  wide,  and  the  canal  75  feet  wide  at  bottom,  with  the  nat- 
ural slope  on  land  side  and  one-fifth  on  water  side. 

Under  this  project  advertisements  were  issued  on  August  5,  1887,  for  dredging. 
Only  one  bid  was  received. 

Abstract  of  proposals  for  dredging  in  Vicksburg  Harbor f  opened  September  5, 1887. 


No. 

Name  and  residence  of  bidder. 

Prioeper 
yard. 

1 

Rittenhonse  Moore,  Mobile,  Ala 

CenU. 

18 

This  bid,  being  considered  reasonable,  was  accepted  and  contract  made. 
On  November  29, 1887,  advertisements  wore  issued  for  piles,  poles,  brush,  braces^ 
stringers,  and  stone. 
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Abstract  of  bids  for  material  for  improving  Viqjcshurg  Harbor,  opened  December  20, 1887. 


Na 

bidder. 

Brash, 
per 
oord. 

FUes. 
per 
loot. 

WiUow 
striDfters, 

Cypress 

stringers, 

Willow 
braces, 
each. 

Cypress 
braces, 
each. 

yard. 

1 

M.  V.  McBride,  Green, 
rille,  MiM- 

$L45 
L80 
1.46 
1.75 
1.09 
1.271 

OerUt. 

01 
121 

$0.85 
.80 
.90 
L30 
4.00 
.87i 

$1.05 
1.00 
.00 
1.30 
4.00 

$0.40 
.371 
.50 
.00 
1.50 
.40 

$0.50 

.45 

.50 

.00 

1.50 

2 

M.  Y.  HcBride,  Green- 
ville, MiM 

2 

HcBride  A    ETina. 

Greenville,  MlM* 

Karr  A  NeU,  Van  Bu- 

ten.  Mo 

3 

4 
S 

W.L.KiUebrew.Mem. 

iphia,  Tenn 

KDfthftBvlns.  Memphis, 

Tenn 

$L39 

*  Delivered  on  the  work. 

Contracts  were  made  with  W.  L.  EillebFew,  of  Memphis,  for  brush  and  stone,  and 
with  Elisha  Evins»  of  Memphis,  Tenn.,  for  braces  and  stringers.  Piles  were  boaght 
in  open  market. 

The  dam  and  dike  were  constructed  by  day's  labor,  the  plant  belonging  to  the 
United  States  being  used. 

Work  was  begun  on  February  1,  and  suspended  and  plant  returned  to  Wilson's  Point 
on  April  16, 1888.  At  this  time  the  dam  was  finished  and  the  dike  for  a  distance  of 
4,000  feet,  all  that  was  expected  this  season.  A  gap  was  left  in  the  dike  100  feet  wide 
to  accommodate  steamers.  In  this  report  and  on  map  the  dam  and  dike  are  called 
Dikes  Nos.  1  and  2,  respectively. 

During  the  construction  of  Dike  No.  1  and  Dike  No.  2,  much  delav  was  caused  by 
the  t-ardiness  of  the  contractors,  and  both  brush  and  stone  had  to  be  purchased  in 
open  market  to  avoid  a  great  increase  of  expense.  In  both  oases,  however,  the  price 
paid  was  the  same  as  the  contract  price,  so  that  no  deductions  were  made  on  this  ac- 
connt  from  the  contractor.  An  increase  in  the  tow  bill  was,  however,  deducted  from 
the  contractor's  estimate. 

During  the  progress  of  the  work  the  following  was  the  averag^e  force  employed  : 
January,  13  men;  February,  101 ;  March,  114;  April,  50.  ,The  force  in  January  was  em- 
ployed in  repairs  to  plant.  The  following  plant  was  also  used:  1  steamer,  2  quarter- 
boats,  22  barses,  6  pile-drivers,  4  flats,  10  skififs,  and  2  yawls. 

The  Dike  So.  1  was  constructed  of  three  parallel  rows  of  piles,  driven  in  each  row 
8  feet  apart.  The  distance  between  the  rows  was  5  and  11  feet.  Each  row  was  fast- 
ened longitudinally  by  stringers  spiked  and  wired,  and  braces  connected  the  three  rows 
similarly  fastened.  These  were  placed  near  the  top  of  the  piles  and  also  about  half- 
way between  the  top  and  surface  of  the  ground.  The  space  between  the  rows  5  feet 
apart  was  filled  with  fascines  of  brush,  with  stone  ballasting  to  hold  it  in  i>08ition. 
The  brush  forms  about  five-sevenths  of  the  filling  and  stone  two-sevenths;  in  addi- 
tion, both  these  rows  were  woven  or  wattled  with  brush.  This  dike  now  stands  at 
an  elevation  to  top  of  piles  of  45  feet  on  Vicksburg  gau^e,  about  3  feet  higher  than 
the  average  level  of  De  Soto  Island.  It  is  in  ffood  condition,  except  that  the  heavy 
filling  has  settled,  and  the  dam  must  eventually  be  still  further  raised. 

Dike  No.  2,  intended  rather  as  a  screen,  was  lightly  built  of  one  row  of  piles  8  feet 
apart  and  wattled.  This  row  was  then  braced  to  a  second  row  16  feet  distant,  in 
which  the  piles  were  16  feet  apart.    Stringers  are  used  in  each  row,  and  every  second 

Sile  in  first  row  braced  to  a  pile  in  second  row.  Two  breaks  have  occurred  in  this 
ike  or  screen,  one  caused  by  drift  and  the  other  by  a  steamer.  It  will  be  necessary 
to  extend  this  dike  some  2,000  feet  further.  The  material  dredged  has  been  placed 
along  the  base  of  the  dam  and  dike,  and  it  is  hoped  that  as  the  canal  is  dredged  to 
gradually  build  earthen  dams  of  the  material. 

The  cost  of  Dike  No.  1  was  $20,388.86,  or  |7.28  per  linear  foot.  The  cost  of  Dike 
No.  2  (or  screen),  $6,858.70,  or  $1.71  per  linear  foot. 

Dredging  was  begun  on  March  13,  the  river  not  having  reached  a  sufficiently  high 
stiM^e  until  that  date.  The  dredge  has  been  constantly  at  work  since,  and  has  removed 
to  May  31, 140,877  cubic  yards,  measured  in  situ.  I  inclose  herewith  drawings  showing 
the  work  done  to  date. 

The  contractor  was  ordered  to  excavate  to  18  feet  on  gauge  at  Vicksburg,  giving 
land  side  slope  the  same  as  the  bank  had  before  deposit,  about  two-fifths«  and  on  the 
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island  side  one-fifth,  with  bottom  width  of  100  feet ;  up  to  June  1  two  cnts  have  been 
made  the  full  length  of  the  canal,  giving  a  width  of  75  feet.  The  sides  have  held  a 
steeper  slope  than  the  on§  proposed  thus  far.  After  the  completion  of  the  dike  work, 
and  during  dredging,  the  river  rose  steadily  until  it  reached  an  elevation  of  44.2  feet 
on  gauge,  April  26.  It  then  fell  rapidly  until  May  22,  when  it  stood  at  27  feet ;  since 
this  time  it  has  risen  slowly,  standing  on  June  1,  32.5  feet. 

Durine  the  rise  constant  and  careful  observations  were  made  on  the  currents  in  tbe 
area  inclosed  by  dikes.  Early  in  the  rise  a  current  came  iii  at  the  proposed  month 
of  the  canal,  bringing  the  sediment-laden  water  of  the  river,  \}nt  was  not  found 
further  in  than  the  compress.  With  extreme  high  water  this  current  increased  in 
velocity,  and  could  be  traced  to  Dike  No.  1.  No  oarrent  could  be  detected  through 
the  gap  left  in  Dike  No.  2,  except  that  due  to  wind.  Much  drift,  however,  came  into 
the  harbor  this  way. 

After  the  water  came  to  a  stand,  the  pulsation  due  to  the  eddy  at  the  month  of  the 
canal  was  noticed,  and  later  on  a  falling  river,  the  current  set  outward.  All  of 
these  currents  were  more  powerful  than  required  for  merely  filling  and  emptying  the 
basin. 

The  following  deposits  were  found  to  have  taken  place  on  the  canal  site  during  the 
past  year : 


Section. 

Fill. 

Section. 

RU. 

H   1 

Feet, 
0.2 
0.3 
0.3 
0.4 
0.4 
0.4 
0.5 
0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 

E  15 

Feet. 
0  7 

H   2 

E  16 

0  8 

H   3 

E  17       .     . 

0  8 

H    4 

ED    .1  ..  ..'. [/.'. 

0  8 

H   6 

B  19 

U.8 

H   6 

E  20 

0.8 

H    7 

E  21 

0  8 

H   8 

E  22 

0.0 

H   9 

1  E  23 

1.1 

HIO 

K  24 

1.3 

Hll 

B  25     .   .     . 

1  5 

H12 

'  B  26 .       ..   '...  .. 

1.8 

E  13 

A 

2.3 

£  14 

A  -1-100  feet 

2.3 

making  a  total  fill  over  the  site  of  the  proposed  canal  of  51,158  cubic  yards. 

After  the  works  are  complete  and  the  dikes  made,  if  possible,  water-tight,  I  do  not 
think  the  deposit  will  be  much  in  excess  of  my  calculations,  say  between  2i5,000  and 
27,000  cubic  yards  per  year. 

Obstructions  that  were  not  known  to  exist  have  been  discovered  on  the  line  of  the 
canal,  such  as  wrecked  barges,  which  will  have  to  be  removed. 

I  would  recommend  that  a  dredging  outfit  be  purchased  out  of  the  next  appropria- 
tion, as  it  will  be  needed  annually  and  the  dredging  can  be  done  cheaper  in  that  way 
than  by  contract. 

No  work  has  been  done  at  Delta  Point,  but  several  slips  have  occurred  in  the  bank 
above  the  revetment,  and  it  will  be  necessary  to  extend  the  work  up-stream  if  the 
channel  remains  as  it  is.  To  make  this  point  secure  the  bank  should  be  protected 
above  the  mouth  of  the  Yazoo  River. 

A  reference  to  the  map  will  show  that  a  long  line  of  bank  is  now  caving  above  the 
revetment  heretofore  built.  Four  caves  have  taken  place,  as  shown.  These  pockets 
have  filled  during  the  high  water,  but  extensive  caving  along  this  whole  line  of  bank 
may  be  looked  for  during  the  next  low-water  season. 

Herewith  is  a  financiaT statement  and  an  itemized  statement  of  cost. 


Digitized  by  Lj.OOQIC 


I 


^^S  Digitized  by  Google 


Digitized  by  LjOOJQ IC 


APPENDIX  U  U — ^REPORT  OP  MISSISSIPPI  EIVEB  COMMISSION.    2285 

DetaiUd  statement  of  cost  of  dikes, 

DIKE  NO.  1  (2,800  FEET  LONO.  THREE  ROWS  PILES,  FILLING,  ETC.). 


' 

Snperin- 
tendence. 

Care  of 
plant. 

Towing. 

Repairs 
topLuit 

Pile  driv- 
iug,  brac- 
ing, etc. 

Watlllng, 
filling,  eto. 

Total. 

Labor 

$741.25 
21.44 
60.90 
16.00 

$212.33 
27.55 
33.61 
4.00 

$279.65 

$312.45 
2.81 

68.54 
2.50 

64.  OJ 

$1,730.50 

89.79 

286.15 

12.60 

$3, 359. 13 
189.43 
811.04 
15.00 

$6,630.n 
331. 0-^ 

SubsistoDce  stores 

81.39 

1,341.63 
50.00 

Office  and  general  expenses. 
RepAini  to  plant 

64  00 

Tashire  -.'. 

102.66 

360.00 
8,400.00 
8,647.65 

462.66 

Stone 

3,400.00 

8,647.65 

2,02L00 

252.80 

Brush 

Plies 

2, 021. 00 
252.80 
447. 60 
428.00 
140.27 
80.07 
25.00 
265.00 

Braces 

Strinzers 

447.50 

Wire 

72.76 

20.00 

16.93 

8.56 

500.76 

Spikes  and  nails 

4.00 

164.27 

Rope 

10.27 
22.03 

57.27 

Oil.  oakam,  etc 

. 

"690.' 20 

5.20 

60.70 

Coal 

1.50 
5.50 

946.70 

Stationery 

5.60 

Total 

846.60 

809.79 

1,051.24 

459.50 

5,821.24 

11,900.50 

20,38&86 

DIKE  NO.  a  (4.000  FEET  LONG.  TWO  ROWS  PILES  WATTLED,  ETC.). 


Labor 

351.75 

19.00 

48.65 

9.50 

88.66 

23.26 

13.06 

3.00 

33L68 

8L85 

1,165.88 

55.16 

18L28 

8.26 

830.01 

10L25 

808.03 

2.26 

2;  799. 83 
198.67 

TiftbAr  enbalstenoOr . ......  r . 

Sobsistenoe  stores. 

551  02 

Office  and  general  expenses. 
Kepaira  to  plant 

1.09 
38.63 

24.09 

88.63 

Tog  hire  ..* 

25.00 

100.00 
768.46 

125.00 

Brash 

768.45 

Pilea 

1,216.00 

102.00 

274.85 

166.92 

64.76 

21.63 

19.50 

130.54 

1,218.00 
102.00 

Braces 

StriDirere 



274.85 

Avire.!". ...... .:......:..: 

166  92 

Spikes  and  nails 

64.76 

Rope^ 

7.00 
16.50 

28.63 

OiL  oakum,  etc 

8&00 

Coal 

842.81 

473. 3a 

Stationery 

5.50 

5.50 

Total 

434.40 

151.48 

674.49 

66.57 

3,421.77 

2.109.99 

6,86&70 

SUMMARY. 


Ijibor  subsistence  . . . 
SiibalsteDce  stores.*. 
Office  and  general  ex- 
penses  

Repaira  to  plant 

Tog  hire 


$9,435.14 

529.69 

1, 892. 65 

74.09 
97.63 
587.66 


Stone 

Brush  

Piles 

Braces 

Stringers 

Wire 

Spikes  and  nails 


$3, 400.  fo 
4,416.10 
8,237.00 
3V4.80 
722. 35 
6«7.68 
219. 03 


Rope 

Oil.  oakum,  etc 

Coal 

Stationery 

Total 


$8&90 

06.79 

1,426.05 

11.00 


27,247.66 


VICKSBURG  HARBOR. 

Moneu  statement, 

July  1,  1887,  re-allotment,  act  of  August  5,  1886 (72,500.00 

July  1. 1888,  amount  expended - $53,381.08 

July  i;  1888^  outstanding  liabilities 500.00 

July  1,  18d!J,  amount  covered  by  existing  contracts 18, 618. 92 

72,500.00 

(  Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200. 000. 00 
<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  H66  and  1807. 
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ExpenditnroB  apportioned  as  follows: 

Forseryioes $11,964.53 

For  material  and  snppUes 13,7G7.96 

For  plant,  tools,and  repairs 119.03 

For  sabsistence 1,9^74 

Fop  fuel 1,531.06 

For  dredging 22,822.11 

For  hire  of  tug 647.66 

For  miscellaneous 542.99 

Total 53,381.08 

REPAIR  OP  DELTA  POINT,  LA. 

Money  statement, 

July  1,  1887,  amount  available $31.90 

Re-allotted,  actof  August  5,  1886 10,000.00 

10,031.90 
July  1, 1888,  amount  expended 8.00 

Joly  1,  1888,  balance  available 10,023.90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services $8.00 

LE^^ES. 

Amos  Bayou  to  Arkansas  City,— The  contract  of  the  Tennessee  Industrial  Company 
was  finished  and  work  accepted  on  September  6,  1887, 158,436  cubic  yards  having 
been  placed.  Under  this  contract  the  levee  was  raised  1.5  feet  above  the  high  water 
of  1882. 

At  the  meeting  of  the  Mississippi  River  Commission  at  Saint  Louis,  Mo.,  in  Novem- 
ber, 1886,  money  was  allotted  for  the  enlar^iuff  of  this  line,  and  it  was  oixlered  that 
the  levees  should  be  built  3  feet  above  the  highest  water  known  at  Amos  Bayou  and 
thence  to  decrease  in  height  so  that  at  the  Louisiana  line  it  should  be  2  feet  above. 

On  July  2,  1887,  $56,500  was  allotted  to  this  line  by  the  Board  of  Engineer  Officers 
on  building  and  repair  of  levees,  which  allotment  was  approved  by  the  Secretary  of 
War.  Under  this  allotment  it  was  decided  to  build  the  line  3  feet  above  the  highest 
water  from  Amos  Bayou  to  Lucca  Landing,  from  there  to  Arkansas  City  2^  feet  above, 
and  the  rest  of  the  line  2  feet  above,  except  at  lake  crossings.  Under  tbis  allotment 
bids  were  requested  on  July  25  and  opened  on  August  25,  1887. 

Abstract  of  bids  received  for  building  levee  from  Amos  Bayou  to  Arkansas  City,  opened 

August  25,  1887. 


\ 


No. 


Name  and  reeidence  of  bidder. 


Prioe. 
per  yard. 


Henry  Duffin,  Memphis,  Tenn  . 
Joseph  Flynn,  Memphis,  Tenn  . 


Cents, 
35 
34i 


These  bids  being  considered  too  high  were  rejected  and  arrangements  made  with 
Parcell  <&  Greace  and  Arnold  &  De  Garis  to  do  the  work  at  25  cents  per  cubic  yard 
as  an  open  market  transaction. 

•  Pnrcell  &  Greace  l>egan  work  on  September  12, 1887,  and  fiuisbed  February  29, 1888, 
82,297.4  cubic  yards  baving  been  placed  in  position.  Arnold  &  De  Garis  began  work 
October  4,  1887,  and  finished  February  22,  18^'8,  125,923.4  cubic  yards  having  been 
placed,  inaking  a  total  of  enlargement  of  208,220.8  cubic  yards  at  a  cost  of  $52,055.21, 
exclusive  of  contingent  and  engineering  expenses. 


Digitized  by  LjOOQ IC 


APPENDIX  U  U — ^BEPOBT  OP  MISSISSIPPI  RIVER  COMMISSION.   2287 

The  levee  is  in  good  condition  from  Amos  to  Lacca  Landing ;  below  this  the  leyee 
is  80  near  the  river  bank  that  it  was  not  deemed  advisable  to  spend  any  more  money 
thsii  conld  be  avoided,  as  a  new  line  mnst  soon  be  bailt. 

A  portion  of  the  topping  between  Cbioot  Village  and  Arkansas  City^  was  left  for  the 
Deeha  County  levee  board  to  build  in  accordance  with  their  agreement.  This  they 
did  at  a  cost  of  |2,500,  the  amount  they  had  agreed  to  contribute. 

Fanikw'  Forest  Ltne. — This  line,  reported  under  contract  last  June,  was  finished  and 
accepted  December  13, 1887.  Total  yardage  placed  302,466,  and  91.19  acres  cleared, 
at  a  cost,  exclusive  of  contingent  and  engineering  expenses,  of  $63,611.38. 

On  this  line  some  expense  was  incurred  not  covered  by  the  contract  in  removing 
logs  buried  below  the  base  of  the  levee.  Tbis  levee  is  built  of  very  poor  material  in 
put,  and  where  this  occurs  the  side  slopes  were  made  1  on  4,  and  for  the  rest  of  the 
fine  1  on  3. 

At  a  meeting  of  the  Board  of  Engineer  Officers  on  building  and  repair  of  levees  on 
July  25  and  26, 1887,  an  allotment  of  $155,083  was  made  for  levees  in  my  district  on 
the  Tensas  Front  in  Arkansas,  and  I  was  directed  to  advertise  for  bids  on  the  follow- 
ing lines:  Loops  Amos  Bayou  to  Arkansas  City,  Panther  Forest  Extension,  Leland 
Second  Loop,  Whiskey  Chute,  Brooks'  Break,  Matthews*  Bend,  Grand  Lake. 

If  these  could  all  be  built  it  would  close  the  entire  front  from  Amos  Bayou  to  Red 
River,  provided  the  State  and  local  authorities  carried  out  their  agreements.  The 
TensasBasin  Levee  District  of  Louisiana  were  responsible  for  the  line  from  Arkansas 
City  to  the  Panther  Forest  Extension,  and  Chicot  County,  Ark.,  for  all  other  gaps 
and  necessary  topping.  I  was  further  directed  to  make  contracts  and  do  the  work 
as  far  as  the  money  would  permit,  leaving  out  such  portions  as  might  be  necessary 
from  the  foot  of  the  list. 

These  lines  were  advertised  August  1,  and  bids  opened  September  1, 1887.  Ab- 
stract herewith. 

AMraotof  bid$  received  September  1, 1887, /or  building  leveee,  Teneae  Front,  in  Arkamasi 

[Bids  msde  per  yard.  J 


Ko. 


Name  and  residence  of  bidder. 


1    J.  M.  Whitehill,  ArkansaA  City.  Ark 

3    P.F.Lajnb,Memphi8,Toiin 

3    Greo.  Arnold  and  W.  O.  Fly Dn,  Memphis,  Tenn 

Dnffln  &Bn>.,  Memphis,  TeDn 

Andrews  Bros.,  Florence,  Ala 

B.  F.  Verdrl,  Memphis,  Tenn 

Tapper  &  Fisher,  Friar's  Point,  Miss 

Timothy  SalliTan,  Memphis,  Tenn 

Robt  McNamara,  New  Orleans.  La 

Arnold  &  DeOaria,  Memphis,  Tenn 

J.J.Cooney,  Memphis,  Tenn 

L.  C.  Dulaney,  Bosedale,  Miss 

McTighe  A.  McKee,  Memphis,  Tenn 

U  I  W.  R.  Harrey,  Memphis,  Tenn 

IS .  B.  £.  Craig,  Lima,  Ark.,  sad  H.  W.  Graves, 

I     Sterling.  Ark 

Geo.  Arnold  and  W.  O.  Flynn,  Memphin,  Tenn 
B.  E.  Craig,  Limn,  Ark.,  and  I.  M.  Worth- 

ington,Lakeport.Ark 

Daniel  T.  HartneU,  Memphis,  Tenn 

John  B.  McGinty.  Kew  Orleans,  La 

Hogh  Feran,  Memphis,  Tenn 


Hi 


(knU. 
2li 
20^ 


20i 


231 
20 


21 
10 


22 


22 


2 

55 


Oenta. 


22 


2H 


20 


23i 


19* 
10 


22| 


82 


Centa. 


OenU. 


lOi 


23 
18 


17i 
10 


22 
20 
16 

18 

17 


21 
28 


Oent$, 


324 


80) 
405 
34 


38i 
83| 


21) 
24} 

22 


30 


18 


23 


a 


Cents.  OmU, 
.--I 


27 
24i 
20 


21* 
10 


,a 


23t 
521I 
J  23 


20 
26 


26 
25i 


23» 


It  was  fonnd  necessary  to  leave  ont  the  Grand  Lake  line,  and  contracts  were  made 
for  the  construction  of  the  others.  Later,  however,  the  citizens  living  in  the  neigh- 
borhood agreed  to  build  a  portion  of  the  Grand  Lake  line,  and  a  contract  was  made 
for  a  part  of  it.    The  following  hha  been  done  :    ^ 

Xoc^  Amos  Bayou  to  Arkansas  Ct/y.— Contractors,  Tapper  &  Fisher.     Work  begun 
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October  10,  1887;  finished  Febraary  25,  1888;  yardage,  123,885.4.    Cost,  exclusive  of 
contingent  and  engineering  expenses,  $20,960.50. 

Fanther  Forest  extension. — Contractor,  W.  E.  Harvey.  Work  began  October  1, 1887; 
finished  Febraary  1,  1888 ;  yardage,  119,823.3.  Cost,  exclusive  of  contingent  and 
engineering  expenses,  |22,76o.41.  Some  extra  clearing  was  done  on  this  line  ontside 
of  the  contract,  aggregating  5.71  acres  at  $35  per  acre. 

Leland  second  loop.—L,  C.  Dnlanev,  contractor.  Work  began  October  1,  1887 ;  fin- 
ished April  10,  1888 ;  yardage,  53,12§.  Cost,  exclusive  of  contingent  and  engineering 
expenses,  |8,500.59. 

Brooks  jBrcafc.— Contractor,  W.  R.  Harvey.  Work  begnu  November  20, 1887;  finished 
Febraary  4,  1888;  yardage,  12,566.  Cost,  exclusive  ofcon  tin  gent  and  engineering  ex- 
penses, 12,261.88. 

Matthews  ^eiid.«>Contractor,  W.  R.  Harvey.  Work  began  September  29, 1887 ;  fin- 
ished Febraary  4, 1888 ;  yardage,  129,453.  Cost,  exclasive  of  contingent  and  engin- 
eering expenses,  $24,596.07. 

Hliisky  Chute. — ^This  levee  crosses  the  bed  of  Lake  Chicot,  and  was  ordered  to  be 
built  4  feet  above  high  water.  Contractors,  Andrews  Bros.  Work  began  October  1, 
1887,  but  is  not  yet  finished;  owing  to  the  poor  foundation,  excessive  sinking  has 
taken  place  on  this  levee,  and  it  was  deemed  prudent  to  keep  the  contractor  on  the 
work  until  after  the  high  water.  Work  was  suspended  on  April  28,  1888.  At  this 
time  the  water  had  fallen  so  much  that  the  levee  was  safe.  The  overhanl  has  been 
large,  and  it  will  be  a  very  intricate  problem  to  determine  the  actual  number  of  yards 
put  in  this  levee.    No  settlement  has  yet  been  made  with  the  contractors. 

Grand  Lake. — This  levee  crosses  the  bed  of  Grand  Lake,  and  was  ordered  to  be  bnilt 
'\  feet  above  high  water.  Contractors,  McTiche  «&  McKee.  There  was  much  delay 
in  starting  this  work,  but  it  finally  began  about  the  middle  of  December.  Heavy 
siuking  took  place,  but  the  contractors  finished  on  March  28, 1888.  No  settlement 
has  yet  been  made  on  this  work. 

It  was  found  necessary  to  top  the  levee  at  Sunnyside,  and  as  the  work  was  very 
light  I  found  it  most  economical  to  have  it  done  as  an  open  market  transaction. 
Isaac  M.  Worthington  did  the  work.  Work  began  November  21, 1887,  and  finished 
March  12, 1888.  Yardage,  18,420.22.  Cost,  exclusive  of  contingent  and  engineering 
expenses,  $3,028.97. 

The  Tensas  Basin  levee  district  failed  to  finish  their  work  and  left  a  gap  at  Old 
Eunice  Landing  throngh  the  high  water.  The  high  water  passed  was  comparatively 
low  at  Cairo,  only  reaching  45.3  on  guage  as  compared  with  over  52  feet,  which  was 
the  highest.  At  Arkansas  City  it  reached  45.2  feet,  being  1.8  foot  below  high  water  of 
1882.  Below  here  the  closing  of  the  gaps  in  the  levees  caused  a  higher  stage  of  water. 
At  Greenville,  Miss.,  40.55  feet,  being  1.15  feet  below  1882,  and  at  Lake  Providence 
only  .22  foot  below  1882. 

At  Vicksburg  it  fell  off,  only  reaching  44.18  feet,  which  is  4.82  feet  below  extreme 
hich  water.  At  Vaucluse  Landing,  8i  miles  below  Greenville,  the  water  was  about 
hiuf  a  foot  below  the  high-water  mark  assumed  there.  At  Grand  Lake,  21i  miles 
below  Greenville,  the  water  stood  about  seven-tenths  above  the  highest  water  re- 
corded. I  account  for  the  increased  height  at  Greenville  and  Lake  Providence  by 
the  closing  of  the  ffaps  in  the  levee  formerly  open,  and  at  Vicksburg  the  flood  lacked 
the  large  amount  that  had  come  down  the  Yazoo  from  breaks  in  the  Yazoo  Front  levees. 

The  exceedingly  high  water  at  Vaucluse  and  Grand  Lake  may  be  accounted  for  by 
the  unreliability  of  these  marks,  and  from  the  fact  that  they  were  in  the  imuiediate 
vicinity  of  large  gaps.  I  would  recommeud  that  in  levee  work  on  this  stretch  of 
river  the  water  of  1888  be  taken  as  a  standard,  and  that  the  levees  be  built  6  feet 
above.  This  would  necessitate  the  raising  of  these  levees  from  1.2  feet  at  and  near 
Arkansas  City  to  4.8  feet  at  Grand  Lake.  I  am  unable  to  give  an  estimate  on  the  cost 
of  this  in  Arkansas,  but  in  round  numbers  would  say  3,000,000  yards,  say  at  a  cost  of 
$600,000.  In  Mississippi  the  levees  stand  higher,  but  it  would  probably  take  at  least 
1,000,000  yards  at  a  cost  of,  sav,  $^00,000. 

Of  the  levees  in  Louisiana,  those  lying  from  State  line  to  some  distance  below  Lake 
Providence  will  also  need  raising,  say  another  1,000,000  cubic  yards,  at  a  cost  of 
$:i00,000.  This  makes  a  total  of  5,000,000  y^rds  at  a  cost  of  $  1 ,000,000.  This  probably 
is  less  than  is  actually  needed,  and  wherever  this  enlarging  is  not  done  breaks  will 
probably  happen  if  a  very  high  water  occurs. 

The  United  States  has  undertaken  so  much  work  that  the  margin  for  dnrvey  has 
been  too  small.  I  intend  to  have  a  survey  of  the  lino  iu  Arkausas  made  at  once,  and 
ho^e  to  gei  the  data  for  Mississippi  and  Louisiana  from  the  State  engineers.  In  ad- 
dition to  this  some  new  loops  must  be  built  where  threatened  by  caving  banks.  In 
addition  to  the  gap  left  open  at  Old  Eunice  Landing,  a  break  occurred  in  thelev^ 
about  a  half  mile  south  of  Grand  Lake,  Ark.  This  gap  was  held  with  but  little  loss, 
being  only  300  feet  wide.  This  levee  was  a  new  one  built  by  the  State  authorities. 
The  Matthews  Bend  levee,  of  poor  material,  seeped  badly,  but  was  at  no  time  in  great 
danger.    The  total  expense  during  high  water  was  much  lower  than  last  year. 
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Last  year  I  had  discharge  obseryations,  taken  jnst  below  Arkansas  City,  published. 
This  year  I  had  them  taken  at  Wilson's  Point,  with  the  following  result : 


Date. 


Gauge 
reading. 


Mean  Te- 
locity per 
second. 


A  rea 

diBcharge 

section. 


Apri]22. 
23 
24 
25 
26 
27 


37.80 
37.85 
37.80 
37.80 
87.73 
37.60 


Feet, 
6.5371 
6.4772 
6.0374 
6.0792 
6.4507 
6.3318 


Square  feet 
179, 795 
177. 905 
174. 672 
181.421 
186,  IRO 
177, 932 


Discharj^ 
per  second. 


Ouhicfeet. 
1, 175, 338 
1, 152,  330 
1,054,575 
1. 102.  896 
1,  200, 995 
1.120.636 


This  shows,  disregarding  the  two  small  gaps  this  year,  that  the  ma:simnm  amount 
discharged  in  1887  was  1,491,735  and  in  1888  1,200,^5  cnbio  feet  per  second,  a  differ- 
ence in  round  numbers  of  say  300,000  cubic  feet  per  second  at  Arkansas  City. 

The  difference  in  the  gauge  at  this  point  was  46.65  —  45.18=1.47  feet.  By  arguing 
on  this  and  discussing  toe  various  discharges  observed  in  past  years,  an  approximate 
idea  of  the  height  of  the  river  for  an  CKpected  maximum. discharge  may  be  found. 

I  send  with  this  report  money  statement  for  levees  Tensas  Front,  protection  of  levees, 
levees  Tazoo  Front,  available  balances  third  district,  approximate  value  of  plant 
belonging  to  third  district,  and  list  of  civilian  engineers  employed  July  1, 1887,  to  June 
30,  1888. 

Very  resp  ectfully,  your  obedient  servant, 

Wm.  T,  Rossell, 

Captain  of  Engineer 8, 

To  Col.  C.  B.  COMSTOCK, 

Corps  of  Engineer Sj  U,  8.  Jfrny, 

President  Mississippi  Eiver  Commission, ' 


LEVEES,  TENSAS   FRONT,  IN  ARKANSAS.* 

Money  statement, 

July  1, 1887,  amount  available |74,697.08 

Re-aUotment,  act  of  August  5, 1886 211,583. 00 

September  1, 1887,  amount  deposited  for  error .08 

Amount  available 28(5,280.16 

July  1, 1888,  amount  expended $279,932.13 

July  1, 1888,  outstanding  liabilities 2,000.00 

July  1, 1888,  amount  covered  by  existing. . contracts 539. 19 

282.471.32 

July  1,  1888,  balance  available 3,808.84 


i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  600, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services - 116,341.29 

For  material  and  supplies 88.09 

For  plant,  tools,  and  repairs 114.40 

For  subsistence 177.74 

For  contractor's  estimates 261,002.71 

For  miscellaneous 2,207.90 

Total 279,932,13 

'Includes  "  Levees,  Ti^nsas  front,"  *'  Levee  Arkansas  City  to  Amos  Bayou,"  *•  Levees 
Arkansas  City  to  Louisiana  line.'' 

ENa  88 144 
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PROTSCTIOX  OF  LEVEES. 

Money  Btatement. 

July  1,  18d7,  amount  ayailable $4,d22.9B 

Re-allotment,  act  of  August;  5, 1886 10,057.00 

14.97<J.9d 

July  1,  1888,  amount  expended |9, 153.^ 

July  1, 188«,  outstanding  liabilities 200.00 

July  1, 1888,  amount  covered  by  existing  contract 9, 353. 24 

July  1,  1888,  balance  available 6,(»6.74 

i  Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1890    15, 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services 3,888.03 

For  material  and  supplies 2,950.19 

For  miscellaneous 195. 18 

For  levee  work ♦ 2,119.84 

Total 9,153.24 

LBVEES  TAZOO  FRONT  (BEN  LOMOND  HOOP). 

Money  statement. 

July  1,1887,  amount  available $1,216.77 

-Expended 0,000.00 

July  1, 1888,  balance  available .\      1,216.77 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

RECAPITULATION.— AVAILABLE  BALANCES,   THIRD  DISTRICT,  JUNE  30,    1888. 


Greenville  Reach ^ $116.40 

Delta  Point,  La  10,023.90 

Care  of  plant  and  surveys 6,486.67 

Ijevees,  Tensas  Front 3,808.84 

Protection  of  levees 5,626.74 

Protection  of  works 25,000.00 

licvees,  Yazoo  Front 1,216.77 

Total 52,279.32 
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.  LUt  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvementj  third  dietrict, 
in  charge  of  Capt  William  T.  Rosselly  Corps  of  Engineers,  from  July  1,  1887,  to  June 
30,  1888,  inclusive,  under  the  river  and  harbor  appropriation  act  approved  August  5, 
1886. 


Names  and  roeidences. 


Time  era- 
ployed 
(months). 


Compen 

Mtion  per 

moni^. 


Where  employed. 


Work  on  which  employed. 


Arthur  Hider.  Loaisville.Ky 

H.  St  L.  Copp6e,  Tickabnrg. 
Mim. 

Do 


jr.  d, 

12 
j     10  21 


1220 
175 


r  Wilson's  Point,  La  . 
Greenville,  Miss 


C  Leland,  Ark .... 
iVancUise,  Ark.. 
Vickabarg,  Misa . 


Henry  Goodrich,  Lake  Provi- 
dence, La. 


£.  C.  TolUnger,  Wrightcdale, 
Pa. 


}  « 


170 
150 

150  I 


(  Gaines  Landing,  Ark  J 

I  Yanclnse,  Ark < 

In  the  field 


Arkansas  City,  Ark 
the  field 


||rn 


In   local  charge  of  Got- 

emment  fleet. 
In  local  charge  oonstrao- 

tion  of  spnr-dikes. 
Survey  and  estimates  of 

levees,  Tensas  Front. 
In  local  charge  construe* 

tion  of  dam  and  dike  at 

Yicksbnrg,  Miss. 
Inspector  construction  of 

levees.  Tf^nsas  Front. 
Survey  of  levees,  Tensas 

Front. 
Conatraction     of     Amos 

Bayou  levee. 
Survey  of  levees,  Tensas 

Front 


Approximate  value  of  plant  belonging  to  the  United  States  and  used  uoon^the  Mississippi 

Biver,  third  district. 


Class  of  property. 


Steam  tow-boat  Oie0ola 

Steam  tow-boat  VidaUa 

Steam  tow-hoAi  Emma  Ethtridge 

Survey-boat  Meter , 

Hydraulic  graders 

M!attress-boats: 

leo  by  30  (4),  and  180  by  30  feet  (2) . . . 

140  by  49  feet  (old) , 

Screen-boats  

Quarter-boats  (with  outfits): 

136  by  30  feet 

130  by  25  feet 

100  by  30  feet , 

80  by  20  feet , 

70  by  18  feet 

Machine-shop  boat 

Machine-shop  boat  ^oId) 

</arpenter-8bop  ( wltn  outfit)  

Floating  dry -dock  (with  machinery) 

End  docks,  37  by  16  and  27  by  8  feet 

Pump-boHtand  machinery 

Scow  (small) 

Bargee  (decked  and  s<x>w- built) 

Bargee  (model) 

Pile-drivers,  with  machinery 

Catamaran 

Calking-fiats 

Tawls 

Skiffii,  1  at  Yicksbnrg  and  1  at  Yanclnse  . 
Coal  barges  and  boats  (old)  ■ 


Tools  and  appliances  (including  instruments)  . 

Sui-veying  Instruments 

Olfice  fhmiture,  safe,  etc 


Total. 


No. 


Approximate 

valuH 
June  1,  i88d. 


$15,300 

13,500 

10,440 

5,400 

30,  UOO 

12,960 

720 

3,600 

2,925 

22.  5iK) 

1, 6  JO 

2,250 

36(1 

4,050 

225 

2. 430 

2,700 

770 

720 

25 

89.888 

29,453 

39,888 

25 

150 

360 

165 

1,8  0 

730 

2,000 

300 

247,264 


Digitized  by  LjOOQ IC 


2292  EEPOKT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

H  1. 

REPORT  OF  CAPTAIN  W.   T.  ROSSELL,   CORPS  OF    ENGINEERS,  UPON  THE  SURVEY  OP* 

YICKSBURG  HARBOR. 

Memphis,  Tenn.,  March  18, 1887. 

Sir  :  I  have  the  honor  to  inclose  herewitb  my  report  on  the  survey  of  Vickeburg: 
Harbor. 

Very  reepectfnlly,  your  obedient  servant, 

Wm.  T.  Rossell, 

Captain  of  Engineer*, 


report. 

Under  the  act  approved  August  5,  1886,  «  •  *  |75,000  was  appropriated  for 
the  improvement  of  Yicksburg  Harbor. 

»  *  «  «  •  *  « 

Under  this  clause  the  Mississippi  River  Commission  directed  me  to  make  a  survey 
of  the  harbor.  The  survey  was  made,  extending  from  below  Yicksburg  to  the  upper 
end  of  Paw  Paw  Island.  It  includes  Centennial  Lake  and  the  Yazoo  River  from  near 
its  upper  month  to  where  it  debouches  into  the  Mississippi  River.  The  field  work 
occupied  the  party  from  Novomher  1,  18tj6,  to  the  middle  of  January,  1887,  and  the 
maps  were  drawn  and  office  work  finished  about  March  6,  1887. 

The  survey  consisted  in : 

1.  A  triangnlation  of  the  reach. 

2.  Meandering  the  banks  and  sketching  the  topography. 

3.  Locating  and  measuring  sections  on  bars  and  in  the  inner  harbor,  where  sound- 
ing was  impossible.  • 

4.  Leveling  all  meander  lines  and  sections  not  sounded. 

.5.  Sounding  on  section  lines  throughout  the  entire  river  and  Lake  Centennial. 
6.  Obtaining  direction  and  force  of  currents  by  floats. 

The  general  change  in  the  main  river  in  this  reach  during  the  last  few  years  has  been, 
a  wearing  away  of  the  west  side  of  Paw  Paw  Island,  thus  lengthening  the  bend 
which  was  shortened  by  the  chute  channel;  a  deposit  of  much  of  this  suspended  silt 
at  the  lower  end  of  the  island;  a  slight  cave  below  Duckport  Landing,  caused  by 
the  rebound  of  the  current  from  the  Paw  Paw  Bar ;  a  large  incijpase  in  the  bar  in  front 
of  Nebraska  Lauding;  a  caving  of  the  bank  for  about  a  mile  opposite  Nebraska 
Landing,  and  a  moving  and  vertical  increase  of  the  bar  at  the  mouth  of  the  Yazoo  ; 
a  cavins  in  the  bend  below  Nebraska  Landing  and  the  bar  above  Delta,  a  cessation 
of  the  changes  heretofore  taking  place  at  Kinips  Point,  and  a  great  increase  of  the 
bar  just  above ;  a  continuation  of  the  northward  movement  of  the  medium  low-  water 
lines  of  the  bar  closing  the  northwest  end  of  Lake  Centennial  and  all  the  north  side 
of  the  Centennial  Cut-off,  and  a  corresponding  increav>e  in  its  crest;  the  continuation 
also  of  the  heavy  caving  in  the  bend  below,  which  threatens  the  stability  of  the 
Louisville,  New  Orleans  and  Texas  Rnilroad  tracks  and  the  destruction  of  much  of  the 
property  intervening  between  the  present  bank  and  the  bills;  a  shoaling  of  the  water 
in  mid-stream  from  King's  Point  to  West  Pass,  and  a  corresponding  deepening  above 
and  below  that  reach. 

In  the  inner  harbor,  the  change  has  been  a  shoaling  throughout  the  entire  Centen- 
nial Lake,  with  the  exception  of  that  part  adjacent  to  the  north  end  of  De  Soto  Island, 
which  the  muddy  wat(^r  rarely  reaches  with  sufficient  silt  in  suspension  to  cause  ap- 
preciable deposit. 

«>  «  »  »  •  •  • 

In  the  upper  or  southwest  corner  of  the  lake  the  change  has  been  considerable,  the 
chaunel  from  West  Pass  north  to  near  De  Soto  Island  having  filled  up  as  much  as  9 
feet  since  l^j84,  there  now  being  at  low  water  a  channel  in  this  end  of  the  lake  of  but 
2  feet  at  the  shoalest  crossing.  Throughout  the  inner  harbor  there  has  been  a  fill  (as 
before  stated)  since  last  February  varyiug  from  4  feet  at  the  southeast  entrance,  be- 
tween the  point  of  willows  and  the  main  bank,  to  nothing  between  Ryan's  Mill  and 
the  Compress,  and  thence  no  fill  to  the  north  end  of  the  lake,  except  a  complication. 
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•of  changes  near  Glass  Bay oa,  da e  to  its  inflaence  on  the  lake  bottom  daring  heavy 
raius,  at  different  stages  of  water. 

•  '        •  •  •  •  •  • 

At  the  risk  of  going  oatside  of  the  reqairements  of  the  resolatlon  [directing  the 
•sorvey^i  I  have  decided  to  give  my  views  on  dredging  in  the  harbor. 

The  improvement  of  Yicksbarg  Harbor,  after  tne  cut-off,  was  began  nnder  a  proj- 
ect sabmitted  by  a  Board  of  Engineers,  January  22,  187B. 

The  Board  recommended : 

1.  Protection  of  Delta  Point. 

2.  Construction  of  a  bar  dike. 

3.  Dredging  cut  of  inner  harbor. 

4.  Diversion  into  the  lake  of  the  Yazoo  River,  and  made  estimates  therefor. 

The  protection  of  Delta  Point  has  been  accomplished,  but,  from  the  perishable 
nature  of  the  materials  (willow  brush)  where  exposed  above  low  water,  it  has  re- 
quired annual  repairs. 

Under  the  Mississippi  River  Commission  dredging  was  done,  as  stat^  already  in 
this  report.  Nothing  fortber  has  been  done  as  yet.  The  filling  up  of  the  arms  of 
the  lake  near  the  river  has  been  rapid,  and  a  shoal  has  also  formed  near  the  mouth  of 
Olass  Bayon.  The  shoaling  of  the  arms  of  the  lake  has  been  due  to  the  sediment  and 
<ither  material  brought  in  by  the  river  while  rising.  The  great  amount  of  the  deposit 
takes  place  where  the  current  is  checked,  and  the  comparatively  clear  wateir  reaching 
the  back  of  the  lake  makes  little  or  no  deposit. 

The  amount  of  deposit  must  bear  a  direct  ratio  to  the  volume  of  water  entering  the 
lake,  and  if  this  volume  be  decreased  so  will  the  deposit.  At  present,  not  only  does 
the  volume  of  water  depend  ou  the  area  of  the  lake  and  the  rise  of  the  river,  but  there 
IS  also  a  current  passing  through  the  lake. 

To  decrease  the  amount  of  water  entering,  I  propose  to  build,  Jnst  below  the  mouth 
•of  Glass  Bayou,  a'  dam  (marked  proposed  daih)  and  a  dike  along  the  ridge  (marked 
proposed  dike). 

The  amount  of  water  entering  here  will  be  absolutelv  fixed  by  the  volume  Contained 
in  the  basin.  The  dam  should,  in  my  opinion,  be  built  above  the  high-water  mark, 
and  the  dike  also.  The  dam  should  be  as  nearly  water-tight  as  practicable,  and 
the  dike  should  allow  the  water  to  pass  through,  but  robbed  of  most  of  its  silt.  Un- 
-doubtedly  even  in  this  case  some  shoaling  would  take  place,  and  periodical  dredging 
would  be  needed.  The  arooant  of  such  sedimentary  deposit  can  not  be  accurately  pre- 
dicted. There  are  similar  cases  now  along  the  river  in  the  cases  of  chutes  closed  at 
their  upper  ends.  In  these  cases  it  is  known  that  they  remain  open,  with  but  little 
change  from  year  to  vear. 

The  dam  was  also  focated  to  cut  off  any  complications  from  Glass  Bayou. 

To  dredge  the  caual  and  basin  *  *  *  will  require  about  1,900,000  cubic  yards, 
measured  {it  aitu. 

The  dike  will  cost,  say $25,000 

The  dam  will  cost,  say 10.000 

Dredging  will  cost,  say 320,000 

Total 356,000 

It  is  proposed  to  dredge  both  basin  and  canal  to  a  depth  of  5  feet  below  the  zero  of 
the  gauge  at  Vicksburg,  the  former  with  a  width  of  300  feet,  and  the  latter  75  feet  on 
the  bottom  with  side  slopes  of  1  to  5. 

The  dam  is  to  be  built  of  two  rows  of  piles,  8  feet  apart  and  filled  in  between  with 
brush,  longitudinal  braces  of  wood  and  cross- ties  of  wire. 

The  improvement  by  deflecting  dikes  is  uncertain,  and  although  not  expensive  in 
first  cost,  yet  when  threatened  cut-offiB  must  be  prevented,  and  when  the  undoubted 
loss  of  property  by  caving  banks,  where  the  current  is  thrown,  is  taken  into  consid- 
eration, the  cost  will  be  very  great. 

Shoald  the  Commission  decide  to  dredge,  I  would  recommend  that  the  dam  be  built 
and  the  canal  begun  at  the  river  and  carried  for  its  full  width  and  depth  asfaras  tho 
money  will  permit.  The  reason  for  leaving  the  dike  out  for  the  present  is  that  the 
growth  of  willows  along  the  site  partially  does  the  work. 

Respectfully  submitted. 

WM.  T.  R088ELL, 

CaptaXn  of  Engineers. 
Colonel  Q.  A.  Gilluore, 

Corps  of  Engineers,  U,  S.  A., 

President  MisslssipfA  River  Commission,  New  Fork  City. 
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Appendix  I.  ; 

REPORT  OF  CAPTAIN   DAN.   C.  KINGMAN,    CORPS    OF    ENGINEERS,   UPON    OPERATIONa) 

IN  THE  FOURTH  DISTRICT. 

United  States  Engineer  Oefice,  ^N   OF 

New  Orleans^  La. ^  June  6, 1888.       . 

Sir  :  I  have  the  honor  to  transmit  herewith  a  report  of  operations  for  the  fiscal  year  t" 
ending  Jane  30,  1888,  for  the  works  in  my  charge  m  the  fourth  district  of  the  Missis-  I 
sippi  River.  | 

IMPROVEMENT  OF  THE  HARBOR  OF  NEW  ORLEANS,   LOUISIANA. 

J 

The  adopted  proiect  for  work  in  New  Orleans  Harhor  is,  first,  to  cover  the  caving 
bank  in  the  Carrollton  Bend  for  a  distance  uf  10,000  linear  feet,  with  a  mattress  ofi 
willow  brash,  ballasted  with  stone j*  second,  to  protect  the  portion  of  bank  known  as: 
the  Goaldsboro  Bend,  about  5,000  linear  feet,  by  means  of  sloping  submerged  spars, 
made  mostly  of  brash  and  stone,  and  placed  at  intervals,  varying  from  500  to  l,60O^ 
feet.  It  is  also  proposed  to  protect  in  like  manner  the  Gretna  Bend  and  the  grea^ 
bend  above  Gretna.  1 

In  pursaanceof  this  project  the  following  work  had  been  done  np  to  the  date  of  my  I 
last  annaal  report:  * 

A  small  amoant  of  mattress  had  been  sank  in  the  Carrollton  Bend,  and  in  the  Gonlds-^ 
boro  Bend  four  of  the  six  proposed  submerged  spurs  had  been  completed  and  a  fifth, 
partly  completed.  Most  of  the  material  required  (excepting  brush  and  lumber)  for^' 
the  remaining  spurs  was  on  hand.  The  plant  which  had  been  changed  by  the  sub-  \ 
stitution  of  three  new  weaving  barges  for  the  old  continuons  maf  tress  plant  was  in  < 
laying-up  quarters,  and  daring  the  summer  was  put  in  order  and  made  ready  for  use.   I 

In^ptember  a  survey  of  Gouldsboro  Bend  was  begun,  to  ascertain  the  condition  of' 
the  work  already  done  and  the  effect  that  had  been  produced  by  it.    The  survey  ' 
showed  that  all  of  the  completed  spurs  were  in  ^ooa  condition,  except  Spur  No.   -. 
6,  which  was  some  10  or  12  feet  below  grade.    This  loss  of  height  may  have  been    - 
due  to  compression  or  to  the  loss  of  some  of  the  top  cribs.    It  was  probably  due  to> 
both  causes  combined,  for  this  spar  as  a  matter  of  experiment  was  made  lighter  than    - 
the  others,  containing  less  brush  and  less  stone.    The  result  shows  that  the  safe  limit 
had  been  reached  in  the  former  spars,  and  they  will  be  regarded  as  a  standard  for* 
similar  work  hereafter. 

In  the  latter  part  of  October  work  was  resumed  in  Goaldsboro  Bend  and  continued 
until  February  26,  on  which  date  it  was  completed.  Unfinished  Spur  No.  5  was  first 
bronght  to  grade  by  the  addition  of  four  cnbs  6  feet  in  thickness.  Spur  No.  4  was- 
then  built.  This  is  one  of  the  largest  constructed,  it  being  over  40  feet  in  height, 
with  its  oater  end  resting  in  100  feet  of  water.  The  necessary  namber  of  cribs  waa 
sank  on  Spur  No.  6  to  restore  it  to  grade.  This  completed  the  proposed  work  in  this 
bend.  No  survey  has  yet  been  made  to  determine  the  effect  of  the  finished  work. 
Examinations  made  from  time  to  time  while  the  work  was  in  progress  showed  that- 
where  the  spurs  were  completed  they  held  the  bank  between  them  and  prevented 
caving.  They  also  showed  that  spurs  of  the  standard  strength  were  sufflciently 
strong  and  durable.  The  spurs  did  not,  however,  cause  any  deposit  to  take  place 
above  or  below  them.  The  bottom  seemed  to  remain  about  as  it  was  at  the  time  they 
were  put  down. 

On  December  14  a  caving  of  the  bank  took  place  at  a  point  a  short  distance  above 
Spur  No.  6.  A  survey  of  the  locality  showed  that  a  mass  of  earth  in  the  shape  of  a 
semi-ellipse  in  plan,  and  having  an  axis  of  300  feet  and  a  semi-axis  of  60  feet  had  moved 
downward  and  outward  into  the  river.  Its  movement  was  singular.  It  did  not  fall 
suddenly  from  its  place,  but  advanced  with  a  regular  motion,  so  slow  and  so  gradual 
that  it  could  hardly  be  detected  by  the  eye  alone.  Its  measured  rate  of  advance  was 
about  a  half  an  inch  a  minute.  Before  the  cave  took  place  the'slope  of  the  bank  was 
very  steep,  being  3^  on  1  for  the  first  35  feet  in  depth.  The  earth  moved  was  not 
washed  away,  but  lies  at  the  bottom,  reducing  the  slope  of  the  bank.  Of  course  so 
steep  a  slope  of  earth  could  not  be  permanent,  out  the  immediate  cause  of  the  cave 
was  a  pond  of  rain-water  collected  and  held  a  short  distance  from  the  crest  of  the 
bank  by  the  railroad  tracks.  A  few  months  later  a  similar  cave  occurred  from  the 
same  cause  in  the  Carrollton  Bend.  This  cave  was  not  near  any  of  the  protected 
portion  of  the  bank.  « 

In  regard  to  the  protection  of  Carrollton  Bend,  I  would  recommend  that  the  method 
of  protection  by  a  continuons  mattress  be  abandoned,  and  that  by  submerged  spurs- 
be  adopted  in  in  its  place.  I  think  that  the  trial  has  gone  far  enough  now  to  clearly- 
indicate  that  the  latter  method  is  the  best  for  this  locality.    It  is  certainly  more  dur- 
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ftble,  is  easier  to  constract,  and  is  not  more  expensive,  and  an  ii^ury  to  a  part  of  it  ia 
not  so  likely  to  lead  to  general  destruction. 

For  details  of  the  last  season's  work,  I  wonld  refer  to  the  report  of  m^  assistant^ 
Mr.  H.  S.  Douglas,  which  is  transmitted  herewith.  In  this  report  will  be  toand  a 
tabulated  statement  of  labor  and  material  expended  in  this  work. 

The  collector  of  the  port  has  not  yet  furnished  me  with  the  commercial  statistics 
of  New  Orleans  for  the  past  year.  It  is  expected,  however,  t>o  receive  them  soon  after 
the  close  of  the  fiscal  year,  and  they  will  then  be  forwarded. 

IMPROVING  MISSISSIPPI   RIVER  (NO  LIMIT). 

Money  statement. 

New  Orleans  Harbor: 

July  1,18S7,  amount  available (37,472.40 

July  1,  l!)8S,  amount  expended  during  tiscal  year  ending  June  30,  1888, 
exclusive  of  outstanding  liabilities 3.3, 180.44 

July  1, 1883.  balance  available 4.291.9ft 

(Amount  (estimated)  required  for  completion  of  existing  project 620, 000. 00 
Amountthatcan  beproutably  expended  in  fiscal  year  ending  Jane  30,  V6'3(i  100, 000. 00 
Submitted  ia  compliance  with  requirements  of  se6tions  2  of  river  and 
harbor  acts  of  1866  and  1867. 

RBCnFICATION  OF  THE  RED  AND  ATCHAFALAYA  RIVERS. 

The  adopted  project  (see  report  of  Chief  of  Engineers,  Part  IV,  1885,  pages  2560 
and  2562)  is  as  follows : 

"A  series  of  brush  dams  should  be  placed  in  the  Atchafalaya,  with  the  upper  one 
below  Bayou  des  Glaizes,  and  the  others  at  intervals  not  exceeding  one-quarter  of  a 
mile.  These  dams  should  be  built  up  to  Just  below  low  water.  It  is  the  intention 
that  these  dams  shall  permit  a  passage  down  the  Atchafalaya  of  a  volume  equal  to 
the  flood  discharge  of  Red  'River,  and  in  construction,  their  height  and  the  width 
between  spurs  can  be  so  acUusted  as  to  accomplish  this  result. 

«  *  •  •  •  • 

"They  should  be  constructed  with  a  sill  not  lew  than  300  feet  wide,  up  and  down 
stream,  and  extending  transversely  up  to  the  high- water  banks.  Above  low  water 
they  should  be  heavily  riprapped.  Tue  dam  should  be  built  upon  this  sill,  with  con- 
centric  and  dimiaisihing  cribs,  constructed  as  are  those  now  being  used  in  New  Or- 
leans Harbor.  While  tne  ends  of  these  cribs  would  reach  about  to  low  water,  their 
concentric  position  would  leave  a  depression  not  less  than  5  feet  deep  over  the  mid- 
dle of  the  crest  to  afiford  at  all  stages  access  to  the  navigation  of  the  Atchafalaya. 


"THE  KEEPING  OPEN  A  NAVIGABLE  CHANNEL  FROM  THE  RED  INTO  THE  MISSISSIPPI 

RIVER. 

*  *  *  '^It  has  been  proposed  to  effect  this  by  placing  a  low- water  dam  across  Old 
River,  between  the  Red  and  the  Atchafalaya,  whose  crest  shall  have  an  elevation  of 
about  10  feet  above  the  obstructions  in  Upper  Old  River,  which,  before  the  prenent 
conditions,  induced  by  the  enlargement  of  the  At'^hafalaya,  was  the  natural  and  bet- 
ter channel  The  redevelopment  of  this  channel  would  probably  require  the  assist- 
ance of  dredging  and  spur-jetties.'' 

The  act  of  August  5,  ld86.  appropriated  $187,500  for  this  work,  and  a  plan  was  pre- 
pared as  follows  for  the  expenditure  of  this  money :  To  set  aside  $15,000  f  jr  the  main- 
tenance of  navigation  through  Old  River  during  the  low- water  season  of  18i^7  ;  to- 
purchase  the  plant  necessary  for  sill  construction,  and  to  build  one  sill. 

At  the  date  of  my  last  report,  in  pursuance  of  this  plan,  a  survey  of  the  proposed 
location  of  the  contraction  works  had  been  made  for  comparative  purposes  and  to 
determine  the  proper  location  for  the  first  sill,  and  the  necessary  plant  was  being 
gathered  together  to  be  in  readiness  for  work  as  soon  as  the  river  should  reach  a  suf- 
ficiently low  stage.  I  was  of  the  opinion  at  that  time  that  work  cou!d  only  be  dune 
to  advantage  when  the  river  was  quite  low.  The  experience  of  the  past  year  has 
indicated,  however,  that  work  can  be  done  at  almost  any  stage  short  of  extreme 
flood.  The  saving  in  the  cost  of  brush,  stone,  etc.,  which.mustbe  brought  from  a. 
diBtance,  compensates  for  the  increased  cost  of  sinking  the  mattresses  in  place. 
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THE  MAINTKNANGB  OF  NAVIGATION  TSROUOH  OLD    RIVER  DURING  THE  LOW-WATER 

SEASON  OF   1887. 

The  method  by  which  it  was  hoped  to  accomplish  this  result  was  by  employing  a 
stern-wheel  steam-boat  in  washing  and  scraping  the  mud  and  sand  on  the  bars,  and 
by  the  construction  of  temporary  spur-dil^es  to  increase  the  scour.  • 

The  conditions  preceding  this  low  water  were  very  unfavorable  for  securing  and 
maintaining  a  navigable  channel.  The  flood  of  1887  was  not  excessive  at  the  month 
of  Red  River.  The  greatest  recorded  height  on  the  Barbre's  gauge  was  43.1  feet, 
April  9.     It  reached  49.9  feet  in  1882. 

The  river  be^^an  to  rise  in  November,  1886,  att'-ained  its  maximum  April  19,  1^^, 
and  from  this  time  the  fall  was  rapid  and  uncheckei).  Dnring  this  rise  and  fall  the 
direction  of  the  current  in  Old  River  was  reversed  ten  times,  and  its  velocity  varied 
from  nothing  to  a  very  rapid  flow.  Dnring  the  time  that  the  water  was  falling  down 
to  a  15  foot  stage,  when  tne  wheel  of  a  steam*boat  could  act  with  effect  on  the  bot- 
tom, the  direction  of  the  current  was  reversed  five  times,  and  there  was  a  swift  cur- 
rent towards  the  Mississippi  for  twenty-one  days,  a  swift  current  towards  the  Atcha- 
falaya  for  seven  days,  and  seventy  days  on  which  there  was  a  gentle  current  or  no 
cttrrent  at  all.  As  would  be  expected,  this  left  a  large  amount  of  sand  in  the  bed  of 
Old  Siver.  This  bed  had  a  oroos-seotibn  broad  and  flat  and  no  well-defined  low- 
water  channel  existed  through  It. 

•The  level  of  the  bottom  of  the  river  varied  from  about  4  feet  above  the  seroof  Barbre's 
gauge  to  a  few  feet  bek>w,  bat  the  whole  length  of  Old  River,  about  6  mikw,  woold 
practically  be  dry  ^und  when  the  gauges  at  its  extremities  should  fall  to  zero. 
With  such  a  condition  of  affairs  the  chance  of  securing  and  maintaining;  a  navigable 
channel  during  the  low- water  season,  at  any  cost  that  would  be  admissible,  was  very 
poor  indeed.  Still,  if  the  Red  and  Missisfitppi  rivers  should  attain  a  decided  difference 
of  level  and  so  cause  a  current,  or  if  they  should  not  fall  below  5  feet  on  the  gauge, 
there  was  a  fair  chance  of  success.  Accordingly,  g aide-piles  were  driven  aoross  Sie 
bars  to  seonre  the  boats  while  washing  with  their  wheels,  and  spur-dikes  were  built 
in  wide  sections  to  contract  the  water-way;  but  all  to  no  purpose.  The  two  rivers 
fell  together  and  the  necessary  current  was  wholly  lacking.    The  Barbre's  ga 


recorded  1  /^  feet  below  zero  September  18,  the  Red  River  Landing  gauge  reading  Hi  ^ 
above.  In  November  the  Red  River  Landing  gauge  went  do^n  to  within  ,'Zb  of  zerol 
the  lowest  for  many  years.  Barbre's  gauge  then  read  1  foot  above  zero.  During  an 
this  time  the  bottom  of  Old  River  was  out  of  water,  and  teams  were  crossing  it  on  a 
dry,  dusty  road.  All  hope  of  maintaining  a  channel  was  abandoned  early  in  Septem- 
ber, and  the  work  done  thereafter  was  simply  with  a  view  to  take  advantage  of  any 
rise  that  might  come  to  clear  out  the  channel.  A  rise  in  the  Red  River  finally  began 
about  the  Ist  of  December,  and  on  the  10th  the  gauge  at  Barbre's  Landing  reached 
8.5  feet,  that  at  Red  River  Lauding  reading  2.60.  On  this  day  the  small  steam-boat 
Colonel  Hooker  passed  from  the  Mississippi  to  Red  River,  and  navigation  was  thus  re- 
Bumed  in  Old  River  afcer  an  interruption  of  one  hundred  and  twenty  days.  The  Red 
River  continued  to  rise,  reaching  19.1  feet  on  Barbre's  gauge  December  31.  On  the 
same  day  Red  River  Landing  gauge  read  6.40,  thus  giving  a  fall  of  13  feet  in  less 
than  six  miles.  (The  zero  of  Barbre's  gan|^e  is  U.3  above  that  of  the  Red  River  Land- 
ing gauge.)  The  resulting  current  was  ot  course  very  strong:  the  rush  and  roar  of 
the  water  was  audible  for  a  long  distance.  The  dikes  in  Old  Ki  ver  were  not  designed 
to  withstand  such  a  terrible  current,  and  of  course  suffered  considerably.  The  ex- 
act amount  of  injury  that.they  received  can  not  yet  be  determined  as  they  are  still 
submerged.  Under  the  action  of  this  current  the  channel  became  much  deeper  and 
Btraighter,  and  all  of  the  sand  seemed  to  have  been  carried  out  into  the  Mississippi. 
The  sand  at  first  formed  a  great  bar  that  extended  half-way  acoss  the  river,  out 
this  bar  was  soon  washed  away.  After  this  the  Old  River  channel  was  in  very  good 
condition,  better  than  it  had  been  for  some  years ;  but  no  permanent  improvement 
has  been  made.  With  changing  current  it  will  soon  fill  up  again.  It  is  at  present 
deteriorating,  and  it  is  a  qaestion  whether  it  will  be  in  any  better  condition  than  it 
was  last  year  when  the  low  stage  is  reached.  Nothing  but  a  regular  current  flowing 
in  one  direction  during  the  latter  half  of  the  falling  stage  of  the  river  can  be  reliea 
upon  to  secure  and  maintain  a  navigable  low- water  channel. 

AT  THE  HEAD  OP  THE  ATCHAFALAYA. 

The  approved  project  provided  for  the  constraction  of  one  of  the  six  sills  which  are 
to  be  placed  in  the  Atchafalaya  below  Bayoa  des  Glaizes.  With  the  approval  of  the 
Commission  it  was  decided  to  place  the  upper  one  first,  and  the  location  fixed  upon 
was  about  500  fe«)t  below  the  month  of  the  bayou.  Tlie  bottom  of  the  river  was 
c;irefully  dragged,  and  all  snags  found  were  pulled  and  removed. 

In  the  sill  a  single  course  of  mattresses  3  feet  thick  was  used,  inst<>ad  of  two  courses 
18  iuches  thick  a^  was  first  proposed.   No  dilficuUy  was  experienced  iu  sinking  the 
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mattresses  exactly  in  the  place  desired.  They  were  made  to  lap  5  feet  on  each  other, 
and  I  am  satisfied  that  the  hottom  was  completely  covered  and  protected.  When 
this  resnlt  can  be  secured  the  advantages  of  a  single  thick  mattress  are  obvions.  It 
costs*  less  to  build  and  sink  than  two  thin  mattresses,  and  when  sank  it  has  all  of  the 
stone  on  top  of  it,  where  it  will  do  the  most  good. 

The  sill  when  completed  was  304  feet  wide  up  and  down  stream.  Neither  bank  was 
found  to  have  a  slope  greater  than  I  on  4,  so  that  no  cribs  were  needed.  The  left  bank, 
however,  was  rough  and  uneven,  and  considerable  grading  was  necessary  to  reduce 
it  to  a  smooth  slope  so  that  a  mattress  could  be  placed  upon  it.  The  left  bank  had  a 
well-defined  crest  and  the  mattress  work  was  terminated  there.  Connection  with  the 
levee  was  securea  by  three  earthen  spurs  with  horizontal  crests.  These  spurs  being 
above  ordinary  high  wat«r  were  simply  sodded.  On  the  right  bank  the  mattress  ends 
at  a  height  of  about  35  feet  on  the  gauge.  It  was  then  connected  with  the  main 
levee  by  two  sloping  earthen  spars  paved  with  stone.  These  spurs  were  10  feet  wide 
on  top  and  had  side  slopes  of  1  on  3.  The  pavement  was  aboat  6  inches  thick,  the 
Atones  set  in  place  by  hand  as  in  ordinary  rough  street  paving.  I  was  afraid  of  the 
action  of  waves  and  current  on  these  structures,  and  had  grave  doubts  as  to  their 
stability.  As  the  water  rose  ag&lnst  them  they  became  very  soft,  and  it  was  easy  to 
thrust  a  stick  through  them  tcom  top  to  bottom.  Nevertheless  they  held,  and  now 
that  the  water  has  fallen  away  ttom  them,  they  show  no  injury  whatever,  and  no 
more  settlement  than  would  be  expected  in  a  new  bank  of  earth.  In  high  water  the 
current  made  a  strong  break  over  them.  Their  success  in  this  case  makes  me  think 
that  they  could  be  used  to  advantage  in  cases  of  bank  protection  to  replace  the  per- 
ishable portion  of  spurs  between  high  and  low  water. 

As  the  place  where  the  sill  was  pat  down  is  remote  and  inaccessible,  the  cost  of  in- 
stallation was  heavy.  It  was  necessary  to  erect  some  buildings  and  to  drive  a  well 
to  secure  a  supply  of  drinking  water.  This  ^ell  was  sunk  in  the  bed  of  the  river  to 
a  depth  of  127  feet  below  zero  of  the  gaage,  or  about  170  teet  below  the  general  level 
of  the  country.  The  well  flows,  but  a  pump  is  used  to  increase  the  supply.  The  wa- 
ter is  clear  and  wholesome  and  anaffected  by  the  stage  of  the  river.  '  The  perman- 
ganate test  shows  it  to  contain  but  very  little  organic  matter.  When  first  drawn 
from  the  well  it  contains  some  soluble  salt  of  iron.  This,  however,  is  soon  oxidized 
and  precipitated  on  exposure  to  the  air. 

The  willow  brnnh  required  for  the  work  was  cut  from  private  land  in  the  vicinity. 
Aprice  of  fl  per  acre  (equal  to  about  1^  cents  a  cord)  was  paid  for  the  privilege.  The 
total  cost  of  willows  d!elivered  on  United  States  barges  at  the  work  was  $f.64f  per 
cord ;  7,438  cords  were  used. 

The  rock  for  ballast  was  quarried  by  hired  labor  at  a  point  near  Harrisonburg, 
La.,  and  towed  to  the  work.  The  Louisiana  Manufacturing,  Mining  and  Quarry 
Company,  with  whom  a  contract  for  stone  had  been  made,  failed  after  delivering  307 
tons. 

The  Government  profited  by  the  failure,  as  the  stone  was  obtained  about  20  per 
cent,  cheaper  thuu  it  would  have  been  under  the  contract. 

The  following  is  a  statement  of  the  cost  of  stone: 

JSock  quarried  at  and  towed  from  Harrisonburg,  La.,  September  1,  1887,  to  March  16, 
ISdd.  inclusive: 

Cost  of  quarrying  and  loading $14,437. 86 

Cost  of  towing 7,048.63 

Total  cost  of  12,176  tons  of  rock  delivered  at  Simmesport 21,466.49 

<Jost  of  quarrying per  ton..  1.18^ 

Cost  of  towing do 57^ 

Cost  of  1  ton  of  rock  delivered , 1.76J 

Estimate  does  not  include  price  paid  for  quarry  right. 

Bock  quarried  and  delivered  at  West  Melville,  La.,  by  the  Louisiana 
Quarry  Companv : 
Three  hundrecl  and  seven  and  five- tenths  tons  of  rock  delivered  at 

West  Melville,  at  $1.75  per  ton 538. 12i 

Cost  of  loading  on  barge 242. 93^ 

Cost  of  towing  to  Simmsport 44.42 

Total  cost  of  307.5  tons  of  rock  delivered  at  Simmsport 825. 48 

Cost  per  ton  delivered 2.68^ 

Total  amount  of  rock  delivered,  12,484.4  tons;  at  a  total  cost  of  $22,291.97;  cost  per 
ton,  $1.78i.  y         ^ 
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The  cost  of  loading  and  towing  the  rock  received  at  West  Melville  (i.  «.,  the  con- 
tractor's rock)  was,  of  course,  somewhat  heavier  than  it  woald  have  been  if  a  larger 
quantity  had  been  delivered.  A  good  deal  of  the  rock  was  obtained  from  the  bed  and 
low- water  banks  of  the  Ouachita  River.  For  this  no  payment  was  made.  When  the 
river  rose  it  was  necessary  to  obtain  it  from  land  belonging  to  private  parties.  This- 
was  done  in  two  cases,  a  stipulated  sum  being  paid  fbr  a  general  right  to  quarry  rock 
on  the  owner's  land.  Fiftv  dollars  was  the  consideration  in  each  case.  This  amounted 
to  about  4  cents  a  ton  in  place  for  the  rock  thus  obtained.  The  right  to  quarry  there 
etlll  holds  good. 

The  falling  river  shows  the  mattress  pretty  thoroughly  filled  with  silt. 

The  high-water  area  of  cross-section  of  the  rivei  at  the  point  where  the  sill  is 
placed  was  63,479  square  feet.  The  area  below  zero  was  15.147  square  feet.  It  ia 
now  59,8*23  and  13,5^4  square  feet,  respectively.  This  small  cnange  in  a  large  section 
of  the  river  can  of  course  have  no  noticeable  effect  on  its  regimen^  The  sillwill  pre- 
vent the  river  from  getting  any  larger  at  that  particular  section,  but  that  is  about 
all  it  can  accomplish.  A  detail  plan  and  estimate  has  been  prepared  for  a  low  dam 
to  be  erected  on  this  sill  whenever  the  commission  shall  order  its  construction.  The 
sill  and  dam  will  reduce  the  high- water  section  to  50,700  square  feet,  and  the  section 
below  zero  to  4,500  square  feet.  Whether  this  contraction  will  be  sufficient  is  an 
open  question.  A  35-foot  stage  at  Simmsport  gives  29  feet  at  Melville,  about  30  mile» 
below :  10  feet  more  canses  only  a  foot  or  two  rise  below,  showing  that  the  water 
must  tnen  escape  over  the  banks.  The  area  of  discharge  at  Simmsport  at  35  feet  was 
47,000  square  feet ;  after  the  proposed  contraction  it  will  be  36,000  square  feet.  The 
average  section  near  Melville  at  29  feet  is  :17,000  feet.  From  this  it  would  appear 
that  the  lower  Atchafalaya  will  still  be  overtaxed  at  extreme  high  water.  8till  a 
greater  reduction  than  20  per  cent,  at  a  ffiven  point  would  hardly  be  judicious,  as  it 
might  cause  a  current  that  would  itselt  be  an  obstruction  to  navigation.  The 
plan  of  dividing  the  sills  and  placing  half  of  them  10  or  15  miles  below  Simmsport 
may  be  worthy  of  consideration.  , 

The  long  interruption  of  navigation  due  to  the  closure  of  Old  River,  and  the  loss 
and  hardship  suffered  by  the  large  number  of  people  whose  only  route  to  markets  la 
through  this  place,  caused  me  no  little  anxiety  and  regret,  and  the  temptation  to 
incur  unjustifiable  expenditures  in  the  hope  ofSiffording  them  relief  was  very  hard 
to  resist. 

I  have  given  to  the  ''  Atchafalava  problem  "  mnch  thought  and  study.  I  visited 
the  locality  eleven  times  during  the  past  season  and  spent  forty-seven  days  on  the 
work. 

It  is  evident  that  there  are  four  different  and  to  some  extent  conflicting  interests 
tio  be  considered  in  any  plan  for  the  rectification  of  the  Red  and  Atchafalaya  rivers^ 
namely : 

1.  The  navigation  of  the  Mississippi  River. 

2.  Tbe  navigation  of  the  Red  River  and  its  tributaries. 

3.  The  navigation  of  the  Atchafalaya  and  its  connecting  waters. 

4.  The  interests  of  the  inhabitants  of  the  valleys  of  these  several  streams. 
Whatever  is  done,  therefore,  must  have  in  view  to  maintain  at  all  times  the  firee 

and  unobstructed  navigation  of  the  Mississippi  River  at  and  near  the  month  of  the  Red  ; 
must  secure  at  all  stages  of  the  water  a  safe  and  easy  entrance  into  the  Red  River 
and  its  tributaries ;  must  effect  a  like  result  for  the  Atchafalaya  and  its  connecting 
waters ;  and  finally,  must  secure  all  of  these  benefits  without  producing  any  chang^e 
in  the  high -water  regimen  of  those  several  rivers  whereby  territory  shall  be  subjected 
to  overflow  which  is  now  safe.  And  any  plan  which  does  not  promise  to  secure  all 
of  these  results  is  defective  and  ought  to  be  rejected.  The  dangers  to  be  averted  and 
the  obstacles  to  be  overcome  are,  so  far  as  the  Mississippi  River  is  concerned,  the 
Angola  Bar  and  the  deflection  of  its  waters  in  ever-increasing  quantities  down  the 
Atchafalaya,  which  might  in  time  (due  to  its  shorter  length)  exceed  in  capacity  the 
main  stream,  and  finally  become  the  sole  outlet  of  the  Mississippi.  The  first  heavy 
storm  would  then  close *the  present  mouth  of  the  river,  the  bar  at  Angola  would  soon 
rise  above  the  water,  and  the  city  of  New  Orleans  and  all  the  towns  and  villages  for 
more  than  three  hundred  miles  from  Red  River  to  the  jetties  would  be  situated  on 
an  Inland  lake.  Nor  would  this  great  loss  be  compensated  in  any  measure  by  the 
small  advantage  of  a  good  harbor  at  the  new  mouth.  Tbe  Atchafalaya  Bay  is  much 
less  favorable  for  improvement  than  was  the  present  mouth  of  the  Mississippi. 

The  present  difl9culty  in  Old  River  is  an  insufficient  low-water  channel,  due  to  the 
frequent  changes  in  the  direction  of  the  current,  which  flows  sometimes  towards 
the  Mississippi  and  sometimes  from  it,  and  to  the  existence  every  year,  at  different 
stages  of  the  water,  of  long  periods  when  there  is  no  cnrrent  at  all.  The  absence 
of  a  current  renders  the  ordinary  contraction  wprks  almost  wholly  ineffective.  This 
Old  River  channel  is  the  obstacle  to  the  entrance  of  the  Red  River,  and  also  of  the  At- 
chafalaya. Daring  the  past  season  all  access  to  these  rivers  from  the  Mississippi  was 
prevented  for  a  period  of  one  hundred  and  twenty  days  by  reason  of  this  Old  River 
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obstrnction.  This  channel  can  not  be  maintained  by  a  system  of  annual  dredeing 
at  any  moderate  expense.  The  dbstrncted  channel  is  nearly  6  miles  long  ana  ita 
bottom  is  of  snch  shifting  and  sliding  material  that  the  amount  of  dred^ng  would 
have  to  be  vastly  greater  than  the  apparent  results  obtained,  for  the  sidcH  would 
slide  in  and  fill  np  the  cut  almost  as  fast  as  it  was  made. 

It  may  perhaps  be  asked  how  there  can  be  any  danger  of  the  Mississippi  go- 
ing down  to  the  Atchafalaya  if  Old  River  is  constantly  filTing  np,  or  how  the  Atcha- 
falaya  can  get  larger  and  Old  River  smaller  at  the  same  time.  The  high-water  width 
of  Old  River  is  equal  to  that  of  the  Mississippi  and  very  much  greater  than  that  of 
the  Atchafalaya,  so  with  less  mean  depth  it  can  carry  much  more  water  than  the 
Atchafalaya  can.  The  work  of  the  water  is  therefore  applied  to  the  smaller  sections 
of  the  latter  river  many  miles  below  its  head.  But  when  once  the  Atchafalaya  ia 
large  enough  the  Mississippi  will  make  very  short  work  with  the  obstructions  iu  Old 
River.  As  to  the  remedy,  several  have  been  proposed,  the  purpose  and  effect  of  wbich 
is  shown  upon  the  accompanying  sketches. 

No.  1  represents  the  condition  ofthe  water  in  these  rivers  at  the  present  time.  The  bulk 
of  the  Re<l  River  water  flows  seaward  through  the  Atchafalaya;  thatof  the  Mis-sissippi^ 
of  course,  follows  its  own  channel,  and  there  is  a  current  flowing  through  Uf)per  and 
Lower  Old  River  to  the  Mississippi,  or  the  reverse,  according  as  the  former  is  higher 
or  lower  than  the  latter.  When  the  two  rivers  are  at  the  same  level,  which  happena 
much  oftener  than  one  would  suppose,  there  is  no  current  between  them.  For  the 
purpose  of  maintaining  navigation  through  Old  River  a  current  from  the  Red  River 
IS  more  effective,  for  it  carries  much  less  sediment.  A  gentle  current  from  the  Missis- 
sippi, loaded  as  its  water  is  with  silt,  causes  a  rapid  and  extensive  deposit  in  the 
broad  and  flat  channel  of  Old  River,  a  deposit  that  the  falling  river  is  seldom  able  to  re- 
move. The  deposit  has  been  greater  in  Upper  than  in  Lower  Old  River,  and  the  result 
is  that  at  low  stages  no  water  passes  through  this  channel  at  all,  and  the  condition 
is  as  shown  in — 

No»  2. — Here  Upper  Old  River  plays  no  part  at  all  and  is  left  out  of  the  question. 
When  the  current  is  towards  the  Mississippi  the  Red  River  water  divides  at  the  point 
opposite  Barbre's  Landing,  part  going  aown  the  Atchafalaya  and  the  rest  flowing 
out  to  the  Mississippi.  If  this  condition  could  be  maintained  and  the  division  of  the , 
water  fairly  made  the  problem  wonld  be  a  very  simple  one.  But  whenever  the  Mis-  * 
sissippl  is  the  higher  the  whole  thing  is  changed.  Its  silt-bearing  water  flows  towarda 
the  Atchafalava,  it  raises  the  water  at  Barbre's,  and  the  current  checks  itself.  The 
sediment  is  thrown  down  and  so  the  shoaling  goes  on ;  and  if  both  rivers  get  very 
low  the  whole  of  Old  River  Channel  for  6  miles  may  become  bare  ground,  as  it  did^ 
practically,  this  year. 

No,  3  shows  the  plan  submitted  by  one  of  my  predecessors  in  this  office.  (See 
Report  ofthe  Chiefof  Engineers  for  1885,.  Part  IV,  page  28^4.)  In  this  Lower  Old 
River  is  closed  up,  the  bottom  of  Red  River  raised  so  as  to  give  a  suitable  fall  towards 
the  Mississippi,  and  the  Red  River  water  divided  at  the  head  of  TurnbuU's  Island.  If 
this  could  be  effected  and  an  equitable  division  ofthe  water  secured  and  maintained 
it  wonld  be  a  solution  of  the  problem.  If  not,  then  it  wonld  not  differ  much  from 
what  now  exists  there,  as  shown  on  No.  2.'  The  point  of  division  of  the  water  would 
simply  be  moved  a  couple  of  miles  farther  north. 

Ao.  4  shows  what  I  have  called  Mr.  Eads's  plan,  as  I  believe  he  was  an  advocate 
of  it.  It  consists  in  closing  the  Atchafalaya  by  a  high  dam  and  thus  causing  the  Red 
River  to  become  at  all  stages  a  proper  tributary  of  the  Mississippi.  The  objections 
to  this  plan  are:  (1)  That  it  cuts  off  all  communication  with  the  Atchafalaya 
and  its  connecting  waters.  (2)  That  it  greatly  disturbs  the  high-water  regimen  of 
the  Mississippi  and  renders  tb«i  whole  valley  from  Red  River  Landing  to  the  mouth 
liable  to  overflow  whenever  the  Red  and  the  Mississippi  are  at  flood  height  at  the 
same  time.  (3)  It  requires  the  construction  of  a  dam  100  feet  high  that  shall 
be  able  to  withstand  a  head  of  water  of  50  feet;  this  on  such  a  foundation  as  can 
be  found  in  that  country.  (4)  It  requires  the  construction  of  many  miles  of  high 
levee  on  the  south  and  west  bank  of  Red  River  to  keep  the  dam  from  being  turned. 
(5)  It  renders  the  whole  Atchafalaya  Valley  unfit  to  live  in  by  exposing  it  to  the 
constant  danger  of  a  disastrous  inundation  if  the  dam  should  happen  to  give  way. 

No,  5  represents  a  connection  established  between  the  rivers  by  means  of  a  canal 
and  locks.  In  this  plan  Old  River  might  be  closed  by  means  of  a  dam  at  Carr's  Point, 
in  which  case  all  loss  of  water  down  the  Atchafalaya  would  be  prevented,  or  the  rivers 
might  be  left  as  they  now  are,  in  which  case  the  Atchafalaya  would  continue  to  en- 
large. The  first  would  be  open  to  about  the  same  objections  as  in  the  case  of  No.  4, 
with  the  additional  one  that  the  head  of  water  might  be  on  either  side  ofthe  dam. 
The  canal  might  of  course  be  located  at  any  point  from  Bougere  down  to  Plaquemine, 
or  even  lowei.  The  principal  objection  to  this  plan  is  the  difficulty  of  constructing, 
maintaining,  and  operating  a  look  where  the  foundation  is  so  poor,  the  lift  so  great, 
and  the  conditions  to  which  it  is  subjected  so  varied.  Besides,  navigation  through 
locks  is  tedious  and  unsatisfactory  and  even  dangerous  for  the  kind  of  craft  used  here, 
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wheD  compared  with  navigation  on  a  free  and  nnobstmcted  channel,  for  it  must  1>e 
remembered  that  there  are  coal-tows  and  timber-rafts  as  well  as  steam- boats  to  1>e 
accommodated  here. 

The  plan  proposed  by  the  Mississippi  River  Commission  I  have  ffiven  before.  It 
consists  of  a  senes  of  low  dams  in  the  Atchafalava  to  prevent  its  farther  enlargement 
And  limit  it<s  outlet  capacity.  It  also  provides  for  a  low-water  dam  across  Old  River, 
l)etween  the  Red  and  the  Atchafalaya,  whose  crest  shall  have  an  elevation  of  aboot 
10  feet  above  the  obstructions  in  Upper  Old  River,  to  deflect  the  Red  River  when 
below  this  stage  down  Upper  Old  River,  which,  before  the  present  conditions,  induced 
by  the  -enlargement  of  the  Atchafalaya,  wan  its  natural  and  better  channel. 

So  far  as  the  Mississippi  River  ia  concerned,  it  is  all  that  could  be  desired,  as  it 
prevents  the  further  enlargement  of  the  Atchafalaya  and  limits  its  outlet  capacity. 
As  to  the  Red  River  (in  low  and  intermediate  stages)  it  cute  off  direct  communication 
with  the  Atchafalaya  and  in  effect  Joins  TumbuU's  Island  on  its  western  boundary 
to  the  mainland.  The  water  of  the  Red  must  then  flow  through  Upper  Old  River 
until  it  reaches  the  foot  of  the  island;  here  the  water  will  divide  and  part  flow  to 
the  Atchafalaya  and  the  rest  to  the  Mississippi  (see  No.  6),  Jae>t  as  in  No.  2  it  divided 
at  Harbre's  and  in  No.  3  at  the  head  of  the  island. 

I  have  said  that  the  water  would  divide  at  the  foot  of  Tumbnll's  Island,  but  this 
would  not  always  take  place.  The  Atchafalaya,  being  deprived  of  its  supply  of  water 
by  the  Red  River  Dam,  would  fall  rapidly  to  something  like  Gulf  level,  ana  this  woald. 
often  cause  all  of  the  Red  River  discnarge  to  turn  the  point  of  the  island  and  flo w 
swiftly  towards  the  Atchafalaya.  If  the  end  of  the  island  was  not  protected  it  wonldL 
«ucroach  upon  it  and  mi^ht  in  time  wash  it  all  away  and  baild  it  up  again  and  so 
return  to  its  present  condition,  flanking  the  dam.  In  any  case  that  portion  of  Old 
Hiver  from  Tumbull's  Island  to  the  Mississippi,  having  no  regular  current  flowingr 
through  it,  would  be  as  bad  as  ever  and  the  obstructed  portion  would  simply  be  re- 
<duced  from  6  miles  to  1.  This  can  not  be  accepted  as  a  complete  solution  of  the  Atch- 
afalaya problem. 

After  a  careful  study  on  the  ground,  during  the  past  season,  of  all  the  conditions 
that  enter  into  the  solution  of  this  problem,  I  offer  the  following  addition  to  the  plan 
•proposed  by  the  Commission.  This  addition  is  designed  to  correct  the  single  defect, 
which  I  have  already  pointed  out,  in  an  otherwise  satisfactory  project. 

Beginning  at  the  foot  of  Turn  but  Vs  Island,  I  would  construct  a  Jetty  along  the  middle 
of  the  Old  River  extending  out  into  the  Mississippi,  this  jetty  to  have  a  height  in 
due  relation  to  that  of  the  Red  River  dam  and  a  rorm  in  plan  such  us  to  deliver  the 
Red  River  wator  to  the  Mississippi  with  the  minimum  amount  of  shock. 

The  effect  of  the  jetty  would  be  to  secure  a  good  and  easy  entrance  into  the  Red 
River  at  all  stages,  for  it  would  force  a  current  out  to  the  Mississippi  durine  the  fall- 
ing  stage  of  the  rivers,  and  the  current  of  the  Mississippi  sweeping  past  tne  end  of 
the  jetty  would  prevent  the  formation  of  the  bar  that  is  usually 'fouud  at  the  mouth  of 
a  tributary.  It  would  also  secure  an  ample  and  easy  entrance  into  the  Atchafalaya,  for 
this  river,  being  deprived  of  all  water  from  the  Red  River  (when  the  level  of  the  dam  was 
reached),  would  become  a  proper  outlet  of  the  Mississippi  and  could  be  permitted  to 
tnke  an  amount  of  water  (to  be  regulated  by  the  contraction  works  in  the  Atchafa- 
laya) HufYloieut  to  maintain  a  channel  througli  Lower  Old  River  large  enough  and  deep 
enough  for  all  purposes  of  navigation.  The  Mississippi  would  not  lose  by  tnis  change, 
for  the  amount  of  water  that  it  would  receive  from  the  Red  would  equal  or  exceed 
that  which  it  gave  to  the  Atchafalaya.  The  low-water  discbarge  of  the  Red  River 
is  about  10,000  cubic  feet  a  second.  At  high  water  all  of  these  works  would  be  com- 
pletely submer^d,  and  thev  could  be  so  planned  that  they  would  not  reduce  the 
{irea  of  the  sections  at  which  they  were  placed  below  that  of  the  average  high*  water 
section  of  the  rivers.  Thus  they  would  not  increase  the  disaster  of  floods  and  would 
not  render  any  place  liable  to  overflow  which  is  now  safe. 

This  is  the  plan  which  I  explained  to  the  Committee  on  Rivers  and  Harbors  of  the 
House  of  Representatives  wbeu  I  was  ordered  to  appear  before  it  last  winter. 

Detail  plans  and  estimates  of  thene  several  works  have  been  prepared,  to  be  ready 
iu  case  the  Commission  should  call  for  them. 

PHOTOORAPHT. 

In  order  to  secure  views  of  the  work  I  sent  up  my  own  camera  for  the  use  of  my 
arisistaiit.  He  was  able  to  secure  a  large  number  of  pictures  that  will  form  a  valua- 
ble addition  to  the  history  of  the  work  for  office  record.  I  transmit  herewith  a  few 
oharacteristic  views  for  such  use  as  the  Commission  may  desire  to  make  of  them. 

For^many  interesting  details  of  the  work  done  during  the  past  season  for  the  recti- 
flcation  of  the  Red  and  Atchafalaya  rivers  I  would  refer  to  the  report  of  my  assist- 
ant, Mr.  W.  G.  Price,  C.  £.,  who  is  entitled  to  much  credit  for  the  faithful  and 
skillful  execution  of  the  work  intrusted  to  him.  Mr.  Price's  report  is  transmitted 
herewith. 

The  work  is  in  the  collection  district  of  New  Orleans,  which  is  the  nearest  port  of 
entry. 
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COMMERCIAL  STATISTICS. 

All  the  river  conamerce  of  Red  River,  Bayous  Ma^on  and  TensaA,  Oaachita  and 
Black  rivers,  the  Atchafalaya,  Bayons  Courtableaa  and  Des  Glaizes,  together  with 
namerous  tributaries,  and  a  large  portion  of  the  commerce  of  Bayoa  Teche,  passes 
through  Old  River.  The  total  value  of  the  commerce  to  be  benefited  by  the  im- 
provement is  estimated  at  $45,000,000  annually. 

IMPROVING  MISSISSIPPI  RIVER  (NO  LIMIT). 

Money  atatement 

a.  Rectification  of  Red  and  Atchafalaya  rivers : 

July  1,1887,  amount  available |160,371. 16 

May  1, 1888,  deposit  for  overpayment .10 

$160,371.2$ 
July  1,  1888,  amount  expended  during  fiscal  year  ending  June  30, 

1888,  exclusive  of  outstanding  liabilities 133, 147. 54 

July  1,  1888,  balance  available 27,223.72 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 500,000.00 

h.  Mouth  of  Red  River : 

July  1,  18^7,  amount  available 350.83 

July  1^  1888,  amount  expended  during  fiscal  year  ending  June  30,  1888  350. 83 

CONSTRUCTION  AND  REPAIR  OP  LEVEES. 

At  the  date  of  my  last  animal  report  n(»  work  of  levee  construction  was  in  progress. 
The  levees  throughout  my  district  were  ffenerally  in  godd  order.  The  only  gaps  on 
the  Tensas  Front  were :  Diamond  Island  Beod,  Deer  Park,  Bougere  Crevasse,  and  from 
Black  Hawk  to  Red  River.  A  break  was  threatened  in  the  United  States  Kempe 
Levee,  due  to  rapidly  caving  banks. 

On  July  2,  $15,000  was  assigned  td  the  closure  of  the  Deer  Park  Crevasse,  and  on 
the  25th  of  the  same  month,  $150,000  was  allotted  for  the  construction  of  a  back  line 
of  levee  in  the  Kempe  Bend,  and  $6,000  to  be  applied  to  the  procection  of  leve^  dur- 
iDg  high  water. 

Surveys  were  made  during  the  month  of  August  to  locate  the  lines  for  the  new 
work,  and  plans  and  estimates  were  prepared. 

After  due  advertisement  bids  for  the  construction  of  the  two  levees  were  opened 
September  1.  The  lowest  bids  received  were:  For  Kempe  Levee  28^  cents  per  yard, 
and  for  Deer  Park  14^  cents.  Both  bids  were  reasonable  and  were  accepteid.  Con- 
tract's were  signed  September  23  and  September  14,  respectively. 

The  new  Kempe  Levee  has  a  total  length  of  19,588  feet.  The  grade  is  about  1.5  feet 
above  the  high  water  of  1884.  It  has  a  width  of  crown  of  8  feet  and  side  .slopes 
of  one  on  three.  The  contractors  began  the  work  of  construction  during  the  latter 
part  of  September.  The  time  fixed  for  its  completion  was  February  1, 1888.  It  was 
feared  that  the  front  levee  would  cave  into  the  river  before  high  water.  When  the 
time  of  the  contract  expired  the  line  was  only  about  half  completed.  The  contractors 
were  well  supplied  with  money  and  seemed  to  have  made  every  effort  to  fulfill  their 
contract.  They  attributed  their  failure  to  bad  weather  and  inability  to  secure  a 
sufficient  force  of  good  laborers.  They  claimed  that  they  had  spared  no  expense  to 
Beoure  good  labor  and  had  even  bronght  men  from  places  as  distant  as  Rochester^ 
N.  f.  The  levee  seems  to  have  a  bad  name  among  the  workin^men  and  apparently 
not  without  cause,  if  one  can  believe  all  of  the  reports  concerning  it.  I  have  beard 
that  no  less  than  eighteen  men  have  been  killed  there  in  affrays  and  drunken  brawls. 
I  do  not  vouch  for  the  truth  of  these  stories.  I  have  no  personal  knowledge  of  any 
act  of  violence  there. 

On  receipt  of  the  contractor's  application  for  extension  of  time,  I  visited  the  levee 
and  carefully  examined  the  work  done  and  what  remained  to  be  done,  and  satisfied 
myself  that  it  would  be  impossible  to  complete  the  work  before  high  water,  with  any 
foi  ee  that  could  be  worked  there ;  also,  that  the  front  levee  would  in  all  probability 
he  I  until  the  river  fell.  Accordingly,  I  extended  the  time  for  completion  to  January 
1,  iod9.  Work  has  been  in  progress  ever  since.  The  old  levee  has  held,  and  all  dan- 
ger is  now  past.    The  new  levee  will  doubtless  be  finished  before  the  limit  fixed. 

The  new  levee  is  19,588  feet  long,  and  contains  442,487.20  cuMc  yards  of  earth. 
Up  to  date  10,994  feet  of  bank,  containing  217,146  cubic  yards,  has  been  completed, 
and  all  of  the  righD  of  way  has  been  cleared,  leaving  8,594  running  feet,  containing 
225,341  cubic  yards  yet  to  be  done. 
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Deer  Park  Creyasse  was  a  small  afTair.  The  total  length  of  levee  needed  to  close 
it  was  V2,)i:ib  feet,  containiuR  5(^,006.45  cnbic  yards  of  earth.  The  grade  is  2  feet 
above  high  water  of  1882.  Its  crown  is  6  ieet  and  its  front  and  rear  slopes  are  1  on 
3  and  I  on  2,  respectively. 

The  contractor  was  very  dilatory  in  beginning  this  work,  and  it  was  not  nntil  his 
bondsmen  were  threatened  (in  November)  that  a  proper  force  was  placed  on  the 
levee.  The  work  was  not  completed  on  expiration  of  the  contract,  Febraary  1, 1^, 
and  the  time  wafr  extended  thirty  days,  bat  before  the  month  was  up  the  contractor's 
ontfit  was  seized  by  his  creditors,  and  work  was  stopped.  As  there  seemed  no  pros- 
pect of  the  contractor's  completing  the  levee,  I  took  advantage  of  paragraph  13  of 
the  speciiicationB,  which  gives  the  engineer  in  charge  the  right  in  such  cases  to  place 
labor  on  the  woric  at  the  contractor's  cost.  Accordingly,  I  dispatched  a  quarter-boat 
with  a  force  of  laborers  from  the  Atchafalaya,  and  completed  the  levee  April  17.  No 
tools  or  implements  were  bought  for  this  work,  and  the  expenses  were  kept  down  to 
the  minimum;  nevertheless  the  cost  of  finishing  the  levee  exceeded  the  contract  price 
per  yard.  No  final  settlement  has  yet  been  made  with  the  contractor,  time  being 
necessary  to  determine  the  exact  cost  of  tiuishing  the  levee.  I  would  recommend, 
however,  thai  the  contractor  be  paid  the  contract  price  per  yard  for  all  the  earth  he 
pat  in  the  levee.  This  matter  will,  however,  be  made  the  suT>ject  of  a  separate 
report  later. 

In  January  certain  necessary  repairs  were  made  on  the  United  States  levee  from 
8hipp's  Bayou  to  Hard  Times.  About  4,200  cnbic  yards  of  earth  was  handled  in  the 
repairs.     It  was  left  in  good  condition. 

The  Glasscock  Levee  was  again  damaged  by  beavers,  and  a  ditch  that  was  dn^ 
last  year  to  drain  the  old  borrow-pit«  was  completely  dammed  up  by  them.  I  visited 
it  early  in  April  and  caused  a  number  of  small  charges  of  dynamite  to  be  exploded  in 
the  levee  to  crush  in  their  galleries  and  destroy  the  inmates.  I  also  blew  out  their 
dam.    The  work  appeared  to  be  successful. 

The  flood  of  1888  was  a  moderate  one  and  none  of  the  levees  were  very  severely 
taxed.  The  State  of  Louisiana  and  the  Fifth  Louisiana  Levee  District  have  under- 
taken the  closure  of  the  Diamond  Island  Bend.  The  work  was  not  completed  before 
high  water,  but  doabtless  will  be  this  season.  With  this  gap  closed  the  only  breaks 
in  the  lines  of  levees  in  my  district  will  be  Bongere  Crevasse,  about  23,400  feet  lon^, 
and  Black  Hawk  to  Red  River,  about  90,000  feet.  As  the  water  falls,  however,  addi- 
tional gaps  may  be  caused  by  caving  banks. 

The  report  or  my  assistant  in  charge  of  levees,  Mr.  H.  S.  Douglas,  is  transmitted 
herewith. 

MOROANZA  CREVASSE. 

The  soundings  of  Ihe  Morganza  sections  made  in  1887  were  repeated  In  February 
1888,  by  a  small  party  detach^  from  the  Atchafalaya.  The  following  rabies  give  the 
resnits  arranged  for  comparative  purposes.  They  clearly  indicate  the  value  of  the 
improvement.  These  sections  are  all  referred  to  a  water-surface  20  feet  above  the 
Memphis  datum. 

No. — 1.  Table  ahowing  increase  and  decrease  in  area  and  in  hydraulic  radius,  cross- sec- 
tions of  Morganza  Beach,  Mississippi  JRiver. 


Section. 


Area. 


Above  ereoaete. 

Rection  1    

Section  2 

Sections 

Section  4 

Section  5 

Section  6    

Section? 

Below  crevasse. 

Sections 

Section  9    

Section  10 

Section  11 

Section  12 

Section  13 

Section  14 

Section  15 


1887.  1888. 


113,897 
121  899 

99.006 
106,841 
109, 702 

97,277 
10X.845 


93.093 
89.658 
8U,  193 
81,169 
109, 733 
115. 445 
87, 925 
85.737 


Increase.  Decrease. 


Hj-draalic  radins. 


Increase. 


1887.     I      1888. 


110,048 
119,845 
101.182 
105, 719 
112,743 
100, 284 
101, 767 


97.228 
94.911 
92,082 
93,192 
111,957 
113,966 
97, 187 
87,355 


Per  cent. 

Percent 
.032 
.016 

.6i2 

.010 

.027 

.030 

.004 

.044 

.058 

.148 

.148 

.020 



.6i2 

.105 

.018 

44.3 
87.7 
48.6 
58.4 
49.2 
40.8 
35.2 


45.0 
37.4 
48.7 
61.3 
48.8 
43.1 
36.8 


Per  cent. 
I         .015 


Decrease. 


Per  eenL 


.002  I 
.040 


I 


33.1 
41.0 
40.1 
40.4 
4&5 
40.0 
28.0 
34.0 


38. 
40. 
41. 
41. 
49. 
8& 
26. 
37. 


.0.56 
.045 


.151 

'.'029' 
.014 
.024 


.007 
.008 


.010 


.065 


.0^ 
.050 
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"No.  2. — Table  showing  increase  and  decrease  in   area  and  in  hydraulic  radius,  cross- 
sections  of  Morganza  Reach,  Mississipj^  River, 


Section. 

Ar 
1883. 

ea.^ 

Hydraolio  radioa. 

Incrcaao. 

Decre.ise. 

1887. 

InOItMUe.  j^ovrowie. 

1883. 

43.5 
37.6 
67.7 
64.8 
5-.0 
42.4 
29.5 

37.2 
37.4 
50.6 
47.7 
58.1 
47.4 
35.7 
42.3 

1887. 

Ahooe  erevatse. 
Section  1 

112.186 
114.683 
118. 9:18 
110,312 
129. 750 
108,599 
104,633 

110.970 
92, 183 
109.  m9 
96,967 
127,352 
131,315 
12',  404 
102. 130 

113,697 
121,899 

J9,  906 
106.841 
109,  702 

97, 277 
101,345 

93,093 
89,658 
80, 193 
81. 169 
109, 733 
11.S445 
87,925 
85,737 

Per  cent. 
.013 
.094 

Percent. 

44.3 
37.7 
48.6 
58.4 
49.2 
40.8 
35.2 

33.1 
41.0 
40.  1 
40.4 

Per  cent 
.018 
.003 

Per  cent. 

8eclion2  

Section 3.     ..   ..... 

160 

282 

Section  4..... 

.031 
.154 
.104 
.031 

.161 
.027 
.270 
.162 
.138 
.120 
.275 
.160 

.09K 

Ejection  5 

.10."» 

Section  6 

.037 

Section  7 

.193 

Beloto  crevasse. 
Sections       

110 

Section  9     

.096 

Section  IC 

•r--— 1 

Section  11 

153 

Section  12 

40.0 
28.0 
34.9 

.166 

Section  13 

.156 

Section  14 

.21.'> 

Section  15 

.174 

The  commerce  benefited  bv  levees  is  all  that  of  the  Lower  Mississippi  Kiver. 
The  work  coming  under  the  general  appropriation  for  improving  the  Mississippi 
River  from  Cairo  to  the  Head  of  the  Passes,  do  separate  appropriation  is  asked  for. 

IMPROVEMKNT  OP  THE  MISSISSIPPI  RIVKR    AT    NA.TCHKZ    AND    VIDALIA,   MISSISSIPPI 

AND  LOUISIANA. 

No  work  has  been  done  in  this  vicinity,  owing  to  the  lack  of  funds. 

The  approved  project  contemplates  the  protection  of  the  cavinff  banks  by  means  of 
submerged  sloping  spurs  placed  at  intervals  to  be  detennined  as  tne  work  progresses, 
but  assumed  for  estimate*  of  cost  at  1,000  feet.    The  estimated  cost  is  $600,000. 

To  prevent  the  flow  of  water  across  the  neck  of  land  between  Giles  and  Cow  pen 
bends  and  the  anticipated  destruction  of  the  harbors  of  N'atchez  and  Vidalia  by  a 
ont-off,  it  is  proposed  to  construct  a  levee  at  an  estimated  cost  of  1 100,000.  This 
makes  the  total  estimates  $700,000. 

The  amount  which  can  be  profitably  expended  during*  the  fiscal  year  ending  June 
30,  1H90,  is  1250,000,  for  the  purchase  of  the  necessary  plant,  the  coustraction  of  the 
levee,  and  the  commencement  of  dike  work. 

COMMERCIAL  STATISTICS. 

Exact  information  is  not  obtainalAe,  but  it  is  estimated  that  there  is  received  an- 
nually at  Natchez,  Miss.,  about  40,000  tons  of  provisions,  groceries,  and  machinery, 
7,000  tons  cotton-seed,  25,000  tons  coal.  The  shipments  ai*e  about  40,000  bales  of 
cotton,  4,000  tons  oil  products.    About  1,200  steamers  arrive  and  depart. 

At  Vidalia,  La.,  the»  receipts  are  about  8,000  tons  produce,  provisions,  and  ma- 
chinery, and  the  shipment's  about  10,000  bales  cotton  and  2,000  tons  cotton  seed,  but 
a  railroad  recently  completed  to  Trinity,  La.,  has  added  materially  to  the  commerce 
of  Vidalia. 

The  work  is  in  the  collection  district  of  New  Orleans,  which  is  the  nearest  port  of 
entry. 

Money  statement, 

July  1,  1887,  amount  available $825.  t>5 

June  1,  1888,  amount  expended  during  the  period  from  July  1,  1887,  to 
June  1,  1888,  exclusive  of  outstanding  liabilities  July  1,  1887 75. 00 

June  1, 1888,  balance  available 750.65 

f  Amount  (estimated)  required  for  completion  of  existing  project 700, 000. 00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  250, 000. 00 
J  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
1     harbor  acts  of  1866  and  1867. 
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IMPROVIXG  MISSISSIPPI  RIVXB  (NO  LIMIT). 

Money  statement, 

(a)  Levees  on  Tensas  Front : 

July  1,  1887,  auioiint  available •. $1,900.06 

Amount  aUotted  from  act  of  Aagast  5,  1886 165,000.00 

166,900.06 
Amount  expended  during  the  fiscal  year  ending  June  30, 

1888,  exclusive  of  outstanding  liabilities $76, 620. 10 

July  1,  1888,  amount  covered  by  existing  contract 70, 410. 90 

147,031.00 

f  

July  1,  1888,  balance  available 19,869.06 

(h)  Protection  of  levees: 

Jnlv  1,  1887,  amount  available 6,496.18 

Amountallottedfromact  of  Augusts,  1886 6,000.00 

12,496.18 
.   July  1,  1888,  amount  expended  during  the  fiscal  year  ending  June  30, 

1888,  exclusive  of  outstanding  liabilities 1,  111.  15 

July  1,  1888,  balance  available 11,385.03 


Abstract  of  bids  for  construction  of  leveeSj  fourth  district. 


Name  and  reaidence  of  bidder. 


Kempe     I  Deer  Park 
Levee  (price  Levee  (price 
per  cobic   I    per  cubic 
yard).  yard). 


il 

ft  I 

l\ 

9 
10  I 


O^den  Sc  .Tones.  Baton  Rouge.  La 

Robert  M.  White,  New  Orlt^ans,  La 

Rogers  &  Ballontina  New  Orleans,  La  . . 
John  S.  McTighe  &  Co.,  Memphis,  Tenn  . 

John  P.  Kennedy,  New  Orleans,  La 

Patrick  Haman,  New  Orleans,  La 

WiUlam  Curry,  Saint  Joseph,  La 

Albert  G.  Ober,  New  Orleans,  La 

Michael  B.  Mc<3^arry,  New  Orleans,  La... 
Robert  McNamara,  New  Orleans,  La 


CentM. 


30 
38 
34 


28i 


Centi. 
15.  g» 
148 


17 

16| 

21 

1»* 

18 

16.74 

17 


Contract  awarded  to  Ogden  &.  Jones  for  KemAe  Levee  and  to  Robert  M.  White  for 
Deer  Park  Levee. 


Approximate  valu^  of  plant  helonqing  to  the  United  States  and  used  upon  the  improvement 
of  Mississippi  Biverj  fourth  district. 


Class  of  property. 

Approximate 

value  June 

30.1888. 

Class  of  property. 

Approximate 
value  June 
80.1888. 

Steamer  General  Newton 

$13,000 
6.500 
6,000 
3,500 
8,000 
3,000 

60,000 
1.400 

aoo 

Tools  and  annlianoM 

10.000 

Oflice  f  umituTD 

1,050 

Steam-tag  Tilda 

Surveying  instruments. 

DrawiniF  instrnmenta    

1,500 
200 

Steam-launch  Ruby   

Steam-launch  A  lotto 

liisoeUaoeous:  Rock,  lumber,  etq. 
Total  value  ................ 

10,000 

Two  qaarter-boats 

Twenty -six  barges 

106^  36S 

Eleven  row-boats 
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List  of  civil  engineers  employed  on  worka  of  river  and  harbor  improvement  in  charge  nf 
Capt,  Dan  C.  Kingman,  Corps  of  Engineers^  during  the  fiscal  year  ending  June  3U,  leSri, 
under  tlie  river  attd  harbor  appropriation  act  approved  August  5, 18&6. 


Name  and  reeidence. 


Time 
empIuNed 
(monthfl.) 


H.  S.  Douglas,  New  Orleans . . . 


12 


W.  G,  Price,  New  Orleans |    12 

John  Ewena,  Saint  Louis,  Mo. .  |    11 


D. 


Compensa- 
tion per 
montu. 


12 


$175 

175 
150 


Where  employed. 


New  Orleans  , . . 

Do. 
Saint  Louis,  Mo 


Work  on  which  employed. 


Xew  Orleans  Harbor  and 
I      leveeH. 

i  liec-titloation  of  Red  and 
!  <  Atchafalaya  rivers  and 
,  (     mouth  uf  Ked  River. 


Dan  C.  Kingman, 

Captain  of  Engineers. 

Col.  C.  B.  COMSTOCK, 

Corps  of  Engineers f 

President  Mississippi  River  Commission ^  Xeto  York  City, 


Custom-House,  New  Orleans,  La., 

Collector's  Office,  June  2«,  1888. 
Sir:  I  iDclose  herewith  stateraeDt  contaiDing  the  statlstios  of  commerce  at  this  port 
asked  for  in  yonr  letter  of  the  8th  ultimo. 
Respectfully,  yours, 

B.  F.  Jonas,  Collector. 
Capt.  Dan  C.  Kingman, 

U.  S.  Engineer  Corps,  Xew  Orleans,  La, 


Entered. 

Cleared. 

Steam.         !        Sailing. 

Steam. 

Sailing. 

■ 

Foreign 

No.   '      Tnnt.    1  Xo. 
i'25       filTSan  :     1fi2 

Ton». 

120,668 

11,613 

24,605 

No. 
440 
110 
216 

Tont. 
540. 054 
53. 436 
367,238 

141 
37 
05 

Tons. 
87. 100 

A nieiTciin -Ti-«.*..r.«..T.  t»»t 

106 
264 

52, 158         42 
407, 073         30 

13,010 
58,736 

Coastwise  .*..... 

Total 

7»5 

077, 726  ,     263 

! 

165.886 

775        070  ASM 

243 

150.815 

Imports : 

Specie $411,061.00 

Merchandise,  free 6.187,818.00 

Merchandise,  dutUble 6.040,882.00 

Exports: 

Foreign 448,520.00 

Domestic 70,000,367.00 


Total  value  of  exports 80,447,887.00 

Dnties  collected  on  importa 2,762,207.02 

KOTB,— Included  in  the  above  are  estimated  amounts  for  the  month  of  June,  1888. 


II. 
REPORT  OF  MR.   H.   S.   DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  May  31,  1888. 
Sir  :  I  have  the  houor  to  .submit  the  following  report  on  the  work  of  improving  the 
harbor  at  New  Orleans,  La.,  from  July  1, 1887,  to  May  31, 1683.     Since  1884  the  work 
has  been  confined  to  the  Gouldsborough  Bend  under  the  approved  project. 

ENG  88 145 
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At  date  of  last  annual  report,  June  30,  1389",  the  condition  of  tbe  work  was  as  fol- 
lows: Four  of  the  six  proposed  submerged  spur-dikes  had  been  completed  and  a  fifth 
was  in  an  unfinished  condition,  the  foundation  mattress  and  three  cribs  having  been 
placed.  Nearly  all  of  the  necessary  material,  except  brush  and  lumber,  was  on  hand. 
The  plant  was  in  laying-up  quarters  during  high  war«r.  The  ten  barges  composing 
the  old  mattress  ways  and  the  tug  Tilda  were  being  repaired.  Three  new  mattress 
barges  were  being  built  under  contract. 

From  July  1  until  September  23  the  work  was  confined  to  care  and  preservation 
of  plant.  The  hull  of  the  Tilda  was  thoroughly  repaired  aud  placed  in  first-class  con- 
dition. New  timber  heads  were  put  in  barges,  decks  patched  where  rotten,  and  all 
seams  above  light  water-line  caulked.  On  August  6  the  three  new  mattress  barges 
were  completed  and  received.    These  were  to  replace  the  old  mattress  ways. 

On  September  23,  aresurvey  of  the  Gouldsboron^h  Bend,  to  determine  the  condition  of 
the  work  previously  done,  was  commenced.  Owing  to  unfavorable  weather  aud  other 
causes,  this  was  not  completed  until  November  3.  The  survey  developed  the  fact  that 
all  the  completed  spurs  were  in  good  condition  except  Spur  No.  6,  from  which  the 
top  cribs  had  been  carried  away.  No  marked  change  had  taken  place  in  the  bank 
slope,  and  it  appeared  that  the  work  done  had  so  far  occasioned  neither  a  fill  nor  a 
scour. 

On  October  20,  the  river  having  fallen  to  a  sufficiently  low  stage,  preparations  for 
the  active  resumption  of  spur-dike  construction  in  theGouldsborough  Bend  were  com- 
menced. Rock  for  ballasting  and  sinkiug  the  mattresses  and  cribs  was  loaded  on  the 
barges.  Brush  contractors  were  directed  to  commence  delivery  of  brush, and  lumber 
and  other  material  obtained.  New  fioating  crib- ways  on  which  to  construct  the  cribs 
were  built. 

The  first  work  decided  on  was  the  completion  of  unfinished  Spur  No.  5.  and  on  No- 
vember 7  construction  of  cribs  was  commenced.  Four  cribs  were  sunk  at  this  spur, 
which  was  finished  December  6. 

On  December  6  work  ou  the  ouly  remaining  untouched  spur,  No.  4,  was  commenced. 
A  foundation  mattress,  150  by  300  feet,  aud  seven  large  cribs  were  sunk  at  this  spur, 
which  was  completed  February  II,  1868,  the  work  beiug  greatly  delayed  by  fogs  and 
heavy  drift  accompanying  a  rapid  rise  of  the  river. 

On  February  12  the  repairing  of  Spur  No.  6  was  commenced.  Four  large  cribs  and 
three  small  ones  were  snnk  at  this  spur,  which  was  completed  February  26.  At  this 
date  the  high  stage  of  the  river  and  the  heavy  drift  rendered  further  work  impracti- 
cable. The  plant  was  returned  to  secure  laying-up  quarters,  and  placed  in  as  good 
condition  as  possible  without  making  extensive  rejiairs.  All  tools,  lines,  etc.,  were 
placed  iu  good  order  and  carefully  stored. 

The  work  done  during  the  past  season  completes  spur-dike  construction  under  the 
original  projectin  the  Gouldsborongh  Bend.  Fiftv-two  thousand  five  hundred  square 
feet  of  mattress  and  416,020  cubic  feet  of  crib- work  were  constructed  and  placed  on  the 
spurs.  The  estimated  cost  i)er  square  foot  of  mattress  inplace  was  9.11  cents,  and  of  crib- 
work  in  place  4.69  cents  per  cubic  foot.  The  cost,  as  stated  above,  does  not  include  plant 
nor  care  and  preservation  of  same  while  laid  up.  I  believe  these  figures  represent 
the  maximum  cost  of  this  character  of  work,  as  it  was  prosecuted  during  the  past 
season  under  many  disadvantages.  The  nature  of  the  work  is  such  that  personal 
familiarity  with  details  and  methods  is  necessary  to  economy.  The  trained  men  here- 
tofore employed  were  not  available,  and  the  force  engaged  had  to  be  taught  many 
things  by  experience.  The  former  mattress  ways  were  100  by  358  feet.  The  new  ones 
used  during  the  past  season  were  only  30  by  358  feet,  and  while  there  was  an  un- 
doubted aovaotage  in  handling  and  placing  the  new  ways,  mattress  weaving  was 
very  much  delayed  and  its  expense  increased  i>y  lack  of  room  on  which  to  handle  the 
brush,  poles,  rods,  etc.  Failure  of  contractors  to  deliver  brush,  storms,  rain,  heavy 
drift,  and  dense  fogs  delayed  the  work  and  increased  expenses.  For  eleven  days 
mattress  construction  was  suspended  owing  to  the  non  delivery  of  suitable  brush.  On 
spur-dike  construction  generally,  out  of  102  possible  working  days,23i  were  lost  from 
rain,  drift,  fog,  and  lack  of  brush,  tbe  lost  time  being  over  20  per  cent.  From  Janu- 
ary 22  until  February  2  work  was  virtually  suspended,  ow*ing  to  heavy  drift  in  the 
river.  Three  times  the  lowering  barges  were  placed  in  position  to  lower  oribs  on  Spur 
No.  4,  and  each  time  the  drift  banked  up  affainst  the  plant  to  such  an  extent  that  the 
barges  had  to  be  removed  to  a  place  of  safety. 

The  methods  of  constructing  and  placing  the  mattress  and  cribs  composing  the 
spurs  were  generally  the  same  as  those  described  in  previous  reports.  The  principal 
variations  were  as  follows:  Instead  of  making  the  work  light  and  permeable,  it  was 
made  as  solid  and  substantial  as  possible  with  the  material  used.  In  the  construction 
of  crib  frames  iron  tie-rods  or  bolts  were  dispensed  with  and  replaced  by  wooden 
stanchions.  The  thickness  of  the  cribs  was  increased  to  about  6  feet,  and  the  depth 
of  the  rock  pockets  was  reduced  to  about  one-third  the  thickness.  The  cribs  were 
loaded  as  heavily  with  rock  befi>re  being  low€»red  to  the  bottom  as  the  lowering  lines 
would  stand,  and  no  rock  was  thrown  on  them  after  they  were  lowered  in  place. 


Digitized  by  LjOOQ IC 


APPENDIX  U  U — REPORT  OF  MISSieSIPPI  RIVER  COMMISSION.    2307 

As  to  the  effect  of  the  work  it  may  he  stated  that  no  caving  lias  taken  place  where 
the  spars  were  completed  and  in  j^ood  condition.  On  December  14  a  cave  commenced^ 
a  short  distance  above  Spar  No.  6.  It  occnrred  at  the  railroad  wharf,  and  its  prog- 
ress was  iarefally  observed.  By  actaal  measaremenc  the  wharf  traveled  out  into  the 
river  at  the  race  of  one-fonrth  of  an  inch  per  minate.  In  a  few  days  the  wharf  had 
been  completely  wrecked  by  the  cave  for  a  distance  of  250  feet.  The  caases  of  the 
cave  are  probably  the  same  as  have  occasioned  the  wreck  of  so  many  other  wharves 
in  the  barbor.  Daring  high  water  the  piles  and  braces  on  which  the  wharf  rests  check 
the  current  and  cause  a  deposit  of  silt  under  the  wharf  nearly  up  to  high- water  mark. 

At  low  water  this  mass  of  silt,  not  naving  the  water  to  support  it,  slides  out  into 
the  river,  carrying  with  it  the  wharf.  The  immediate  cause  of  the  cave  may  be  a 
,  prolonged  rain,  seepage  from  some  inland  pond,  or  the  steepness  of  the  bank  in  front. 
In  this  particular  case  there  was  a  large  pond  immediat-ely  back  of  the  cave,  and  the 
bank  slope  in  front  of  the  wharf  was  very  abrupt.  It  is  a  well-known  fact  among 
those  interested  in  the  maintenance  of  the  wharves  of  the  city  that  when  the  silt  is 
washed  out  as  the  river  falls,  the  sliding  in  of  such  structures  is  prevented  to  a  very 
great  extent. 

All  work  under  the  original  project  in  the  Gk)uldshoroagh  Bend  having  been  com- 
pleted, the  following  summary  is  presented: 

Total  quantities  of  material  used  in  the  consir notion  of  the  six  submerged  spur- dikes. 


Item. 

Quantity. 

Item. 

Quantity. 

Kock cubic  ynrflH.. 

Brnah   cords.. 

Lamber feet.  B.  M.. 

Iron  rodft,  25  feet   loDg,  for  mattrea» 

■wea\ii«g pounda.. 

Iron  cliaiiis,  8-foot  links,  for  inattri'sa 

weaving pounds . . 

5.852 

11,  «?i 

105.  710  ! 

71.470  1 

11,690  1 

Iron  b.tlts pounds.. 

Iron  washers do 

I  i-on  pUtes do 

Spikes  and  nails  do  .. 

QaLvauized  wire do 

23,181 

2,  3p0 

1,570 

12.750 

20, 04tt 

Actual  working  time  and  amount  oftcork  done. 


Year.* 

Date. 

-S:J-«     pUced. 

Crib« 
placed. 

1884 

A  nguat  29  to  November  20 

December  2  to  February  14 

November  7  to  February  26 

74 
64 

78i 

Sq.feet. 

210,000 

102,  000 

62,500 

Cu.fe^t. 
465  036 

lK86-'«7 

377, 874 
416.020 

188r-'88 

Total 

2164 

36:i,  100 

1.258,930 

*Ko  work  performed  in  1885. 

Ezolnding  cost  of  plant  and  care  and  preservation  of  same  while  not  in  use,  the 
«rib-work  has  cost  an  average  of  4.57  cents  per  cubic  foot  in  place.  It  has  been  diffi- 
cult to  separate  the  cost  of  mattress  and  crib  work,  both  being  under  way  at  the  same 
time,  and  but  two  attempts  to  do  so  have  been  made,  resulting  as  follows: 

The  mattress  at  Spur  5  cost  7.54  cents  per  square  foot,  and  the  one  at  Spur  4  cost 
9.11  cents  per  square  foot,  both  in  plaoe.  In  ballasting  and  sinking  the  mattresses 
«n  average  of  .128  cubic  foot  of  rock,  about  12.29  pounds,  were  used  on  each  square 
foot  of  mattress.  On  the  cribs  an  average  of  .0886  cubic  feet  of  rock,  about  8.51 
pounds,  were  used  to  each  oubio  foot  of  crib-work.  The  rock  is  assumed  to  weigh 
96  pounds  per  cubic  foot,  piled  aud  measured  in  symmetrical  piles  on  barges. 

Owing  to  a  series  of  unfortunate  delays,  the  major  portion  of  the  rock  used  on  the 
work  cost  14.11  per  cubic  yard,  delivered  on  the  bank  in  the  harbor.  The  maxironm 
depth  in  which  the  mattresses  aud  cribs  were  sunk  was  never  less  than  100  feet  at 
any  of  the  spurs. 

Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 

Assistant  Engineer, 
-I..    Capt.  Dan  C.  Kingman, 
^  Corps  of  Engineers,  New  Orleans,  La, 
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I  2. 

REPORT  OF  MR.   W.  O.   PRICE,  ASSISTANT  SKOINEER. 

Red  and  Atchafalata  Rivers,  Engineer  Office, 

Simmsportt  La.,  May  31,  1888. 
Sir  :  I  have  the  honor  to  snbniit  the  following  report  of  operations  for  the  rectifioc^ 
tion  of  the  Red  and  Atjchafalaya  rivers  from  July  1,  1887,  to  May  31,  Ititid: 

OLD  RIVE^. 

The  work  in  lower  Old  River  during  the  low- water  season  of  1837  was  the  constmo^ 
tion  of  five  crib  spnr-dikes  and  the  repair  of  four  old  pile-dikes  between  the  foot  o^ 
Turnbull's  Island  and  Ash  Cabin,  the  construction  of  two  crib  spur-dikes  in  the  sec- 
ond crossing  near  the  mouth,  and  one  pile-dike  at  the  mouth. 

Mooring  piles  were  driven  in  the  first  and  second  crossings  at  the  mouth,  and  the 
Ateamer  General  Newton  was  hitched  to  them  and  washed  the  sand  out  of  the  channel 
with  her  wheel. 

The  work  of  putting  in  the  mooring  piles  began  July  26,  and  the  Newton  began 
washing  out  the  channel  August  I.  The  Red  River  Landing  gauge  on  this  date  read 
7.8  feet  and  the  Barbre's  gauge  read  9.6  feet.  The  Mississippi  and  Red  were  falling 
very  fast  and  reached  a  low  stage  much  earlier  than  usual,  and  owing  to  their  keep- 
ing at  nearly  an  even  height  there  was  very  little  current,  and  there  has  nsualiy  been 
a  strong  current  from  the  Mississippi  to  the  At;chafa1aya  while  the  Mississippi  wa» 
falling  from  a  lOfoot  stage.  This  condition  made  it  impossible  to  do  much  at  wash- 
ing out  the  sand  which  had  been  carried  in  during  high  water.  The  steam* boats  be- 
gan grounding  August  2,  and  the  river  was  practically  closed  after  that  date,  though 
the  John  B,  Meigs  pulled  through  on  August  4  and  the  launch  Ruby  on  August  17. 
The  Newton  was  kept  busy  washing  out  saud  and  scraping  away  the  clay  until  August 
17,  when,  as  it  was  impossible  to  keep  the  channel  open,  this  part  of  the  work  wa» 
abandoned.  The  work  of  building  and  repairing  dikes  was  continued.  At  the  mouth 
there  were  two  chutes  connecting  Old  River  with  the  Mississippi.  The  npper  one 
around  Carres  Point  was  kept  open  by  the  Newton,  while  the  lower  one  along  the  Torraa 
shore,  by  drawing  off  the  water,  reduced  the  head  inside  the  mouth,  and  thus  reduced 
the  depth  through  Old  River.  A  pile-dike  filled  with  willows  and  bags  of  sand  waa 
finisheid  August  24,  completely  closing  the  lower  chute.  It  was  decided  to  build  spar- 
dikes,  which  would  cause  the  channel  to  scour  when  the  river  rose,  and  as  the  location 
for  them  was  entirely  on  dry  sand-bars,  which  made  it  too  expensive  to  drive  piles, 
they  were  built  of  cribs,  as  follows:  First,  a  mat  of  willows  1  foot  thick,  not  woven,, 
was  laid  down  to  form  the  apron,  which  extended  out  30  feet  on  each  side  and  aronncl 
the  end  of  the  dike.  Crib  frames  of  yellow-pine  timber  were  then  set  up  8  feet  wide 
and  6  feet  high,  the  frames  being  12 feet  apart  and  filled  in  with  willow  poles,  brushy 
and  bags  of  sand.  The  filling  was  throe-fonrths  willows  and  one- fourth  sand.  The  sand 
bags  were  placed  in  the  center  of  the  crib  and  entirely  surrounded  by  willow  brush, 
and  the  whole  was  tightly  compressed  and  securely  fastened  together.  The  work  of 
constructing  the  dikes  and  the  repairing  of  four  old  pile-dikes  began  August  6,  and 
was  finished  September  20.  About  1,500  linear  feet  of  dike  was  constructed,  and  about 
800 linear  feet  of  pile-dike  was  repaired.  The  seven  new  crib-dikes,  with  the  four  old 
pile-dikes,  it  was  thought  were  ail  that  were  required  between  the  bar  at  the  mouth 
and  Ash  Cabin.  Near  Ash  Cabin  there  are  a  number  of  hard  clay  ridges  which  will 
require  a  dredge  to  remove,  and  except  at  this  point  the  whole  river  from  the  Missis- 
sippi to  the  Atchafalaya  can  probably  be  cut  out  with  a  good  continuous  current  of 
water.  The  work  done  this  year  and  in  years  paist  has  l^en  but  temporary  and  can 
do  no  lasting  good.  In  order  to  permanently  deepen  the  channel  it  is  necessary  first  to 
force  a  current  through  continually  in  one  direction.  This  work  was  completed  Sep- 
tember 20.  On  December  9,  owing  to  a  rise  in  the  Red  and  a  low  stage  of  the  Missis- 
sippi, the  current  through  Old  River  to  the  Mississippi  became  terrific,  and  in  order  U> 
make  navigation  safe  at  the  mouth  the  pile-dike  and  part  of  the  mooring  piles  were 
blown  out  with  Hercules  powder.  The  Red  continued  to  rise  till  December  30,  with 
19.2  feet  on  gauge  at  Barbre's,  and  6.6  feet  gange  at  Red  River  Landing,  making  a 
fall  of  about  l.b  feet  per  mile,  and  most  of  the  fall  was  concentrated  l^tween  Ash 
Cabin  and  the  mouth.  The  velocity  of  the  current  was  unprecedented.  It  washed 
out  a  large  amount  of  sand,  which  made  a  bar  at  the  mouth  extending  far  ont  in  the 
Mississippi,  and  probably  destroyed  some  of  the  dikes,  but  owing  to  the  high  stage 
of  water  since,  no  examination  of  them  could  be  made.  Navigation  was  resumed  De- 
cember 12,  haviijg  been  suspended  one  hundred  and  thirty-two  days.  On  February 
19  the  steamer  Corona  dropped  her  wheel  in  the  channel  of  the  river  near  ChanHler'a 
warehouse,  where  there  is  no  obstruction,  and  as  it  was  in  the  way  of  steam-boats  it 
was  hauled  to  the  bank. 

SILL  NO.  1   AT  SIMMSPORT. 

On  August  22  preparations  for  laying  the  sill  across  the  Atchafalaya  at  Siramsport 
were  begun.    The  plant  for  this  work  consisted  of  17  barges,  5  quarter- boats,  1  steam^ 
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tug,  2  steam-laanehes,  and  1  pile-driver.  Eight  of  the  barges  were  obtained  from  the 
work  in  New  Orleans  Harbor  in  exchange  for  3  new  mattress-ways  barges,  finished 
by  contract  Augnst  6.  Two  quarter-boats,  3  small  barges,  and  the  pile^river  were 
used  in  the  Old  River  work  and  were  towed  to  Simmsport  when  navigation  was  re- 
sumed. The  first  work  was  the  sinking  of  an  artesian  well  to  furnish  a  supply  of 
good  water.  The  Atchafalaya  water  contains  a  large  amount  of  organic  matter,  and  as 
Old  River  was  closed  a  supply  could  not  be  obtained  from  the  Mississippi.  A  2-inch 
pipe  was  put  down  127  feet  below  the  zero  of  the  gauge,  and  on  September  2  a  flow 
of  good  palatable  water  was  obtained.  A  store-house  &r  ice  was  finished  September 
23.  It  is  16  feet  by  16  feet  inside.  The  walls,  floor,  and  ceiling  are  double  and  are 
packed  between  with  sawdust.  It  is  used  for  storing  perishable  subsistence  supplies, 
as  well  as  ice.  Ways  on  which  to  build  the  mattresses  were  constructed  as  follows, 
and  finished  September  26 :  An  old  coal-barge  was  allowed  to  ground  in  a  level  place 
at  high  water  and  when  the  water  had  receded  it  was  torn  to  pieces  and  a  float  con- 
structed out  of  it,  which  had  the  gunwales  underneath  and  planks  on  top,  making  a 
smooth  deck  85  feet  bv  62  feet.  Way  timbers  6  inches  sauare,  spliced  to  make  67  net 
in  length,  were  spiked  down  6  feet  apart  and  extending  9  feet  beyond  the  edge  of  the 
float.  Ou  September  28  the  work  of  constructing  mattresses  was  begun.  They  were 
304  feet  long,  75  feet  wide,  and  3  feet  thick.  The  float  was  anchor^  BOO  feet  above 
the  site  for  the  sill  and  40  feet  from  the  shore.  The  upper  end  was  connected  with 
the  bank  by  a  float  6  feet  wide.  Barges  of  willow  were  placed  against  two  sides  of 
it  BO  the  willows  could  be  thrown  off  directly  into  the  mattress.  The  yellow-pine 
mattress  frames  were  put  together  ou  the  upper  end  of  the  float  and  moved  down  to 
the  weavers  as  fast  as  finished.  The  frames  were  composed  of  two  lines  of  2-inch  by 
4  inch  timbers  75  feet  long,  separated  2  inches,  and  spliced  to  break  joints  with  pieces 
2  feet  long  placed  between  them  and  the  whole  nailed  together.  Posts  2  inches  by 
4  inches  and  3^  feet  long  and  6  feet  apart  were  fastened  at  one  end  between  these 
timbers,  each  post  being  secured  with  one  yellow-pine  pin  three-fourths  of  an  inch  in 
diameter  and  one  6-inch  steel- wire  nail.  A  piece  of  gas-pipe  sharpened  at  one 
end  and  the  other  screwed  into  a  plate  of  iron  was  used  for  making  tne  pins.  The 
end  iM>Bts  were  only  2^  feet  long  and  those  next  to  the  end  were  3  feet  long,  so  as  to 
make  the  mattress  thinner  where  they  lap  together.  When  the  frame  had  been  filled 
with  willows  cap-pieces  precisely  like  the  bottom  pieces  first  described  were  put  on 
over  the  nosts,  pressed  down,  and  fastened  to  the  post  as  before.  A  lever  attached  to 
a  pair  or  hooks,  similar  to  ice-hooks,  was  used  for  compressing  the  mattress.  The 
frames  were  placed  8  feet  apart  and  they  were  filled  with  two  layers  of  willow  poles 
and  three  layers  of  willow  brush.  The  poles  were  at  top  and  bottom  and  the  brush 
between,  eacb  layer  crossing  the  preceding  layer.  The  bottom  layer  of  poles  was 
nailed  to  the  frames  to  give  sufficient  longitudinal  strength.  As  fast  as  the  frames 
were  filled  with  willows  the  mattress  was  hauled  off  the  ways  down-stream  by  a 
vope  which  led  to  a  capstan  ou  shore,  and  the  top  layer  of  poles  and  the  yellow 
pine  caps  were  then  put  on.  The  lower  end  of  the  fluat  would  sink  under  water  from' 
the  weight  of  the  mattreas,  but  with  a  part  of  the  men  wearmg  rubber  knee-boots 
they  could  all  keep  their  feet  drv.  As  much  as  123  liuear  feet  of  mattress  was  woven 
in  one  day  with  a  rorce  of  sixty  six  men.  I  think  with  a  force  of  eight  v  men  150  lin- 
ear feet  can  be  finished  per  day.  In  order  to  accomplish  this  it  would  be  necessary 
to  have  always  4  barges  of  willows  on  hand  to  unload  from.  The  bank  protection 
mattresses  were  the  same  as  those  described,  except  the  frames  were  12  feet  apart. 

The  mattresses  were  sunk  with  the  long  side  parallel  with  tl\e  river^  and  each  one 
lapped  5  feet  over  the  preceding  one.  The  first  mattress  was  suuk  m  the  deepest 
water  and  the  others  lapped  on  successively  each  way  to  shore.  The  methofl  of  sink- 
ing was  to  hold  the  mattress  in  position  with  ropes  which  led  to  anchorages  on 
shore  and  in  the  water;  the  correct  distance  out  being  measured  with  two  wires 
which  were  stretched  from  the  mattress  to  the  base-line  on  shore.  A  loaded  barge 
was  placed  against  the  upper  end  of  the  mattress  and  rock  thrown  on  till  that  end 
could  be  lowered  to  the  bottom  with  ropes.  The  barge  was  then  allowed  to  pass  over 
the  whole  length  of  the  mattress,  rock  being  thrown  from  both  sides  of  the  barge, 
which  pressed  it  to  the  bottom.  About  100  tons  of  rock  were  required  to  sink  a  mat- 
tress, and  afterwards  350  tons  more  were  put  on,  making  in  all  42  pounds  of  rock  for 
each  square  foot^of  mattress.  In  the  river  It  was  spread  evenly  over  the  surface,  but 
on  the  oank  it  w*as  placed  so  as  to  cover  the  pine  frames  and  the  top  set  of  poles  only, 
thus  leaving  uncovered  the  parallelograms  about  8  feet  by  3^  feet.  The  banks  on  both 
sides  were  graded,  using  shovels  and  wheelbarrows.  All  that  was  required  was  to 
even  up  the  surface,  as  the  natural  slope  was  about  four  to  one  on  the  left  bank  and 
very  much  less  on  the  right  bank.  The  mattresses  on  the  left  bank  were  carried  to  high- 
water  mark  and  then  connected  with  the  levee  by  three  spur-levees.  The  mattress 
on  the  right  bank  was  not  carried  so  high  and  was  connected  with  the  levee  by  two 
eloping  embankments  of  earth,  which  were  paved  with  rock.  A  portion  of  the  main 
levee  on  this  side  was  enlarged  and  raised  above  hfgh-water  mark. 

The  work  on  the  sill  was  completed  December  28,  except  the  ballasting  of  a  por- 
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tion  of  the  bank  protection  mattress  \<-hich  was  delayed  so  as  to  allow  the  ritAng 
river  to  float  barges  of  rock  near  the  work.  The  ballasting  was  completed  March  1. 
The  willows  were  cat  and  loaded  by  hired  labor  from  TurnbulPs  Island^  near  head 
of  the  Atchafalaya.  All  sizes  were  nbed,  from  1  inch  to  6  inches  in  diameter  at 
the  bntts. 

A  contract  had  been  made  June  17  with  the  Louisiana  Manufacturing,  Mining  and 
Quarry  Company  to  deliver  rock  at  West  Melville,  but  owing  to  the  slow  delivery  it 
was  decided  to  obtain  rock  from  the  vicinity  of  Harrisonburg,  La.,  on  the  Ouachita 
River.  It  was  quarried  and  loaded  on  barges  by  hired  labor  and  towed  to  Simmsport. 
The  first  load  arrived  September  8.  Most  of  the  towing  was  done  by  the  launch 
Jiuhy»  The  steamer  Delia  Xo.  2  was  chartered  September  15  to  tow  rock,  and  on 
October  15  the  charter  was  annulled,  owing  to  delays  and  expense  incurred  by  the 
frequent  breaking  of  the  machinery.  These  delays  and  the  low  stage  of  the  river 
necessitating  the  towing  of  small  loads,  greatly  increased  the  cost  or  the  rock.  All 
rock  received  was  a  silicions  sandstone  which  varied  from  indnrate<l  clay  to  hard 
quartzite.  Most  of  it  was  obtained  from  the  bed  and  banks  of  the  river  and  was  not 
paid  for.    Two  small  quarries  were  purchased  at  an  expense  for  both  of  $100. 

Number  of  square  feet  mattress  constructed 380,448 

Number  of  cords  of  willows  used 7,438 

Number  of  tons  of  rock  received  from  Harrisonburg 12, 177 

Number  of  tons  of  rock  received  from  contractors  by  way  of  West  Melville..  307 

Number  of  tousof  rock  exi>ended  on  sill 8,571 

Number  of  tons  of  rock  stored  for  future  use 3,913 

Number  of  cubic  yards  of  earth  moved  in  grading  banks 4,418 

Number  of  cubic  yards  of  earth  moved  in  building  embankments,  spur-levees, 

and  raising  of  main  levee 3,612 

Cost  of  mattress  per  square  foot $0,061^ 

Cost  of  mattress  per  square  foot  ballasted  and  sunk,  using  12  pounds  of  rock 

Iter  square  foot,  equal  to  3i  cubic  feet  of  mattress  and  rock 1042 

Cost  of  willows  per  cord  delivered  on  barge  at  Simmsport • 1.6475 

Cost  of  quarrying  and  loa^ling  rock  at  Harrisonburg,  per  ton 1. 1850 

Cost  of  towing  rock  per  ton  from  Harrisonburg.  130  miles .' 5375 

Cost  of  Harrisonburg  rock,  per  ton,  delivered  on  barge  at  Simmsport 1. 7625 

Cost  of  rock  per  ton,  received  via  West  Melville,  and  delivered  on  barge  at 

Simmsport 2.6850 

Average  cost  of  a  ration  from  August  22  to  June  3,  raw  material 3503 

Average  cost  of  a  ration  from  Aui^ust  22  to  June  3,  cooked  and  served,  includ- 
ing ice  and  fuel,  but  not  iucladiug  expense  for  cooking  utensils 4488 

The  health  of  the  men  employed  was  comparatively  good.  The  greatest  number 
^ick  at  one  time  was  13,  on  September  30,  and  partly  caused  by  drinking  the  lm> 
pure  whiskey  sold  in  the  viciuity  of  the  work.  Many  were  troubled  wijth  sores  on 
their  hands  and  bo<lies,  caused  by  impurities  in  the  Atchafalaya  water  which  was 
used  for  washing.  Whenever  rain-water  was  substituted  the  sores  would  heal.  It 
was  also  noticed  that  whenever  the  men  drauk  from  the  Atchafalaya  they  were  usu- 
ally attacked  with  fever  within  a  few  days  afterwards.  A  regular  physician  was 
employed  and  quartered  on  the  work  from  ihe  beginning  till  January  14. 

There  were  8  deaths,  4  on  the  work  and  4  immediately  after  leaving  the  work. 
In  each  of  these  cases  the  disease  was  pneumonia.  Many  cases  of  this  were  caused  by 
the  men  drinking  impure  whisky  and  lying  on  the  ground  all  night.  The  liquor  traf- 
fic was  the  source  of  great  annoyance. 

On  February  2  the  steamer  General  yewton  arrived  with  barges  loade<l  with  store-. 
hou»e,  watchman's  quarters,  and  stores  removed  from  their  old  location  near  Natchez, 
Misrt.,  and  the  work  of  rebuilding  began  on  land  leased  near  Simmsport,  where  the 
ice-house  and  artesian  well  had  already  been  located.  The  buildings  were  finished 
and  stores  moved  into  them  March  21.  The  removal  was  necessary  on  account  of  the 
land  at  the  old  location  cavinc  into  the  river. 

All  other  work  done  since  the  sill  was  completed  was  to  properly  care  for  the  plant 
and  make  such  repairs  as  were  necessary. 

SURVEYS. 

The  discharge  of  Red  River  at  nearly  a  minimum  stage  was  me.isured  December  2, 
using  rod  floats.    The  section  was  located  i  ^  miles  above  Turnbull's  Island. 

Area  of  cross-section  in  square  feet 11,885 

Discharge  in  cubic  feet  per  second 11, 853 

Mean  velocity  in  feet  per  second 994 

Gauge  at  Barbre's 1.3 

Gauge  at  Red  River  Lauding 1. 15 
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The  lowest  reading  of  the  gauge  at  ^arbre'a  this  season  was  1.5  below  zero  on  Sep- 
tember 19.    Old  River  was  completely  closed  when  the  discharge  was  measured. 

The  Morgauza  Reach  was  resurveyed,  beginning  January  24  and  ending  February 
1.  Fiftoeu  sections  were  sounded,  and  the  surface  of  the  water  at  each  was  connected 
by  levels  with  bench-marks. 

A  survey  of  a  portion  of  Old  River  sear  head  of  TurnbulVs  Island  was  made  March 
20  to  29,  to  determine  best  location  for  a  daoi*  Ten  sections  were  sounded  and  lev- 
elled, extending  to  high  land  on  each  side. 

A  resnrvey  of  15  sections  in  the  immediate  vicinity  of  sill  No.  I  was  made  March 
31  to  April  5. 

PHOTOGRAPHY. 

The  camera  arrived  too  late  to  secure  views  of  mattress  weaving,  but  many  views 
of  interest  and  value  were  obtained.    Mr.  John  Ewens,  assistant  engineer,  has  been 
an  able  assistant  on  the  Old  River  and  Atchafalaya  work.     He  has  also  made  all  sur- 
veys and  attended  to  taking  photographs  showing  details  of  the  work. 
Very  respectfully,  your  obedient  servant, 

W.  O.  Price, 
Jssistant  Engineer, 
Capt.  Dan  C.  Kingman, 

Corps  of  Engineers. 


I  3. 

REPORT  OF  MR.   H.   S.   DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  May  ,31,  188a 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  construction  and  repair 
of  levees  from  July  1,  1887,  to  May  31,  1888: 

At  date  of  last  annual  report,  June  30,  1687,  no  work  was  in  progress.  The  levees 
throughout  the  district  were  generally  in  good  condition.  The  only  gaps  existing  in 
the  lines  of  levees  were  on  the  Tensas  Front,  as  follows:  Diamond  Island  Bend,  Diner 
Park,  Bougere  Crevasse,  and  from  Black  Hawk  to  Red  River.  A  gap  was  seriously 
threatened  in  the  United  States  Kempe  Levee,  owing  to  the  rapid  caving  of  the  river 
bank. 

On  July  2  the  Board  of  officers  on  bnilding  and  repair  of  levees,  at  their  meeting  in 
New  Yoik,  assigned  |15,000  to  be  applied  to  the  building  of  a  levee  to  close  the  gap 
at  Deer  Park  from  the  balance  of  |71,500  of  the  allotment  for  levees  made  November 
29,  lc^86.  The  Board  a^ain  met  at  Memphis  on  July  25,  and  assigned  $150,000  to  be 
applied  to  the  construction  of  a  new  line  of  levee  at  Kempe  to  close  the  prfispective 
gap  at  that  point,  and  $6,000  to  be  applied  to  the  protection  of  levees  duriug  high 
water.    Tae  action  of  the  Board  was  approved  by  the  Secretary  of  War. 

During  August  survey  parties  were  sent  out  into  the  field,  and  preliminary  location 
of  the  lines  for  new  levees  at  Kempe  and  Deer  Park  staked  out.  Profiles  and  estimates 
were  made. 

After  due  advertisement  bids  for  the  construction  of  the  two  levees  were  opened  on 
September  1.  The  lowest  bid  received  for  Kempe  was  28^  cents,  and  for  Deer  Park 
14f  cents  per  cubic  yard.  Both  of  these  bids  were  accepted.  Contract  for  Deer  Park 
was  signed  September  14,  and  for  Kempe  September  23. 

The  new  Kempe  Levee  as  finally  located  has  a  total  length  of  19,588  feet.  The 
grade  is  about  1.5  feet  above  the  high  water  of  1884,  crown  8  feet,  and  side  slopes  of 
3  and  3  to  1.  This  levee  is  one  of  the  largest  in  the  district,  and  considerable  diffi- 
culty waa  experienced  in  locating  a  line  that  would  be  reasonably  safe  and  not  con- 
tain a  greater  number  of  cubic  yards  than  the  amount  allotted  would  pay  for  at  the 
contract  price.  Several  lines  were  run  and  estimated  on,  but  final  location  of  the 
entire  line  was  not  and  could  not  be  determined  on  until  after  the  opening  of  the 
bids. 

Contractors  arrived  on  the  ground  September  12,  and  commenced  building  camps, 
clearing  timber  off  line,  etc.  Embankment  construction  was  comnieiice<l  during  the 
latter  part  of  the  month,  and  has  continued  to  date.  It  was  anticipated  that  the  front 
levee  would  cave  into  the  river  prior  to  the  high  water  of  1888.  and  the  original  con- 
tract date  for  completion  of  the  new  levee  wat  February  1,  188S.  Bad  weather  and 
the  insufficiency  of  the  force  employed  delayed  the  work  and  slow  progress  was 
made.  Fortunately  the  old  front  levee  still  holds,  and  high  water  has  not  interfered 
with  the  continuance  of  embankment  construction.  An  ext'^nsion  of  the  time,  for 
completion  to  January  1,  18S9,  haH  been  gr.infed,  and  at  d  it.«  work  is  in  pro«rreMS  with 
a  fairly  good  force  for  this  Beu»on  nt'  tiiu  year. 
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The  total  length  of  the  new  Kempe  Levee  is  19,588  feet,  and  it  contains  442,487.20 
cubic  yards  of  earth.  At  date,  10,994  feet  of  levee,  containing  217,146  cubic  yards, 
have  been  completed.  Remaining  to  complete,  8,594  feet  of  levee,  containing  ^5, • 
341.20  cubic  yards. 

Deer  Park  Levee  is  a  line  of  light  embankment  to  close  a  gap  caused  by  caving 
banks  in  the  United  States  Green's  to  Fairview  Levee.  Its  total  length  is  12,235 
feet,  and  it  contains  58,006.45  cubic  yards  of  earth.  The  grade  of  the  levee  is  about  2 
feet  above  the  high  water  of  1882,  crown  6  feet,  with  side  slopes  of  2  and  3  to  1. 

The  contractor  was  very  dilatory  in  the  pros<HSution  of  his  work,  and  it  was  only 
when  suit  against  his  bondsmen  was  threatened  that  a  proper  force  was  pnt  on  the 
levee.  This  was  on  November  21.  From  this  date  nntil  February  19  a  fairly  good 
force  was  kept  upon  the  work,  and  36,273.14  cubic  yards  of  earth  were  placed  in  the 
levee.  About  this  date,  February  19,  the  contractor's  outfit  was  seized  by  his  cred- 
itors and  work  virtually  suspended.  As  there  seemed  to  be  no  prospect  of  the  con- 
tractor completing  the  work,  it  was  decided  to  enforce  paragraph  13  of  the  epecifica- 
lions,  which  gives  the  engineer  in  charge  power  in  such  cases  to  employ  additional 
labor  and  purchase  additional  outfit  and  place  them  upon  the  work. 

Accordingly  I  received  instructions  ftom  you,  February  15,  to  proceed  to  Deer  Park 
Levee,  put  on  the  necessary  force  and  outfit,  and  complete  the  work.  I  arrived  on 
the  ground  March  1,  and  commenced  work  on  the  levee  March  2.  It  was  found 
somewhat  difficult  to  obtain  labor  owing  to  the  lateness  of  the  season,  and  rainy 
weather  delayed  operations  considerably.  However,  on  April  17  the  levee  was  com- 
pleted. 

In  the  latter  part  of  December  information  was  received  that  a  portion  of  the 
United  States  Levee  from  Shipp's  Bayou  to  Hard  Times  had  settled  and  needed  re- 
])air8.  An  inspection  was  made  and  the  report  fonnd  to  be  correct.  Arrangements 
were  made  to  obtain  a  small  force  of  men  with  outfit,  and  on  January  27  repair  work 
was  commenced.  The  total  length  of  levee  worked  on  was  542  feet,  and  in  this  dis- 
tance about  4,200  cubic  yards  of  earth  were  placed.  The  repairs  were  completed  Feb- 
ruary 22,  and  the  embankment  left  in  good  condition. 

In  the  early  part  of  March  Glasscock  Levee  was  acain  reported  to  be  damaged  by 
beavers.  Repairs  had  previously  been  made  at  this  levee.  (See  Report  of  the  Chief 
of  Engineers  for  1887,  page  2911.)  An  inspection  was  made,  and  it  was  discovered 
that  the  beavers  had  asain  burrowed  into  the  levee  at  one  of  the  piaces  previously 
repaired.  Owing  to  the  lateness  of  the  season  and  rising  river  it  was  not  deemed 
advisable  to  cut  the  levee  and  make  extensive  repairs.  An  attempt  to  destroy  the 
beavers  by  exploding  small  charges  of  dynamite,  so  that  the  fumes  would  penetrate 
their  dens,  was  made.  It  is  believed  to  have  been  successful  so  far  as  this  one  place  is 
concerned,  but  it  is  more  than  probable  that  they  have  injured  the  embankment  at 
other  points  besides  the  one  discovered.  The  ditch  previously  dug  to  drain  the  water 
out  of  the  borrow-pits  had  been  dammed  by  the  beavers,  and  this  dam  was  destroyed 
by  being  blown  up  with  dynamite.  It  would  seem  that  the  only  way  of  effectually 
getting  rid  of  the  beavers  will  be  to  drain  all  the  water  from  the  pits  in  front  of  the 
levee  and  thus  destroy  their  harbor. 

The  flood  of  1888  has  been  a  very  moderate  one  in  this  district,  and  none  of  the 
levees  have  been  strained.  Residents  in  the  immediate  vicinity  of  Morganza  Levee, 
became  somewhat  apprehensive  as  to  its  safety,  but  there  were  no  grounds  for  their 
fears,  and  the  slight  damage  to  the  embankment,  consisting  principally  of  rain  wash 
and  settling  of  the  banquette  behind  the  levee,  has  been  repaired  by  the  parochial 
authorities. 

The  State  of  Louisiana  and  the  Fifth  Louisiana  Levee  District  have  nndertaken 
the  closure  of  the  Diamond  Island  Bend  Gap.  A  levee  34,930  feet  Ions,  and  contain- 
ing 602,414  cubic  yards,  was  staked  out.  Work  was  commenced  in  the  fall  of  1887 
and  is  now  well  advanced,  402,806  cubic  yards  having  been  placed  in  embankment, 
and  the  levee  completed  for  a  length  of  28,330  feet.  The  recent  high  river  compelled 
a  suspension  of  work,  but  it  will  he  resumed  this  fall,  and  the. levee  completed. 

Diamond  Island  Bend  being  virtually  clolsed,  the  only  gaps  in  the  lines  of  levees  in 
the  district  are  now  Bougere  Crevasse,  about  23,400  feetlong,  and  from  Black  Hawk 
to  Red  River,  abont  90,000  teet  long.    After  the  subsidence  of  the  present  high  water 
some  few  additional  gaps  will  probably  be  caused  by  caving  banks. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Assistant  Engineer, 

Capt.  Dan.  C.  Kingman, 

Corps  of  Engineers,  New  Orleans ^  La. 
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APPENDIX  VV. 


ANNUAL  REPORT  OP  THE  MISSOURI  RIVER  COMMISSION  FOR  THE  FIS- 
CAL YEAR  ENDING  JUNE  30,  1888. 


Missouri  Biysr  Commission, 

Saint  LouiSy  Mo.j  July  11, 1888. 
Sib:  The  Missouri  Biver  Gomuiission  beg  leave  to  submit  herewith 
their  annual  report  upon  the  operations  committed  to  their  charge  dur- 
ing the  fiscal  year  ending  June  30, 1888. 

SURVEYS. 

This  work  has  been  carried  on  by  allotments  from  the  appropriations 
for  improvement,  there  being  no  specific  appropriation  for  the  purpose. 
The  only  field  work  done  consisted  of  a  line  of  precise  levels  run  from 
Saint  Charles,  Mo.,  to  the  Saint  Louis  city  directrix  to  fix  accurately 
the  elevation  of  the  Missouri  lliver  system  of  levels. 

In  the  office  work  has  been  continued  on  the  reduction  and  compila- 
tion of  all  physical  data  in  possession  of  the  Commission,  with  a  view  to 
its  publication. 

The  survey  of  the  Missouri  lliver  is  still  incomplete.  The  triangula- 
tion  is  still  to  be  carried  from  Leavenworth,  Kans.,  to  Trover's  Point, 
Mont.,  1,520  miles,  permanent  bench-marks  over  the  same  distance,  and 
also  from  Berlin,  Mo.,  to  the  mouth  of  the  river,  a  total  distance  of 
1,652  miles.  Topography  and  hydrography  are  required  from  Fort 
Pierre  to  Fort  Benton,  1,100  miles.  This  work  is  of  great  naticmal  im- 
portance, and  it  is  much  to  be  regretted  that  adequate  means  have  not 
been  furnished  for  completing  it. 

For  details  of  work  done  reference  is  made  to  the  report  of  the  sec- 
retary of  the  Commission  and  its  appendices. 

CONSTRUCTION. 

Under  this  head  work  has  been  carried  on  in  the  vicinity  of  Kansas 
City  and  Saint  Joseph,  Mo.  These  operations  were  in  progress  at  the 
date  of  the  last  annual  report  and  were  continued  until  the  practical 
exhaustion  of  the  funds  in  the  hands  of  the  Commission. 

At  Saint  Joseph  the  revetment  of  Bon  Ton  Bend,  constructed  in  the 
early  part  of  the  season,  was  completed  by  placing  a  covering  of  rock 
on  the  upper  bank  protection,  and  some  3,000  cubic  yards  of  rock  were 
also  distributed  over  portions  of  the  Elwood  revetment.    The  greater 
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portion  of  the  plant  was  sent  to  Kansas  City  for  use  at  that  point.  Re- 
cent changes  in  this  reach  indicate  the  immediate  necessity  of  continu- 
ing the  Elwood  revetment  up-stream  to  Belmont,  and  work  will  also  he 
uet»(led  in  the  bend  above  the  Saint  Joseph  Water-works, 

At  Kansas  City  the  revetment  of  the  east  bottoms  was  carried  to 
completion,  a  total  distance  of  9,035  feet,  of  which  6,135  feet  had  been 
constructed  earlier  in  the  season.  Work  was  then  carried  on  in  Little 
Platte  Bend  above  Parkville,  and  4,600  feet  of  bank  was  protected  by 
revetment. 

In  addition  to  this  work  some  small  repairs  were  made  to  the  revet- 
ment of  1885  in  Upper  Kaw  Bend,  and  the  dike  across  the  slough  at 
the  lower  end  of  Kansas  City  was  repaired  and  strengthened.  Thi* 
dike,  put  in  to  prevent  a  change  of  channel  in  front  of  the  city,  has^ 
been  entirely  successful. 

All  the  work  of  construction  was  carried  on  under  great  difficulties^ 
owing  to  the  scarcity  of  reliable  labor. 

PLANT. 

The  fifteen  new  barges  in  process  of  construction  at  date  of  last  air- 
niial  report  were  completed  and  delivered. 

For  details  of  work  see  report  of  the  president  of  the  Commission 
and  its  appendices. 

SURVEYS  AT  SPECIAL  LOCALITIES. 

No  further  work  under  this  head  was  done  during  the  year,  but,  in 
answer  to  a  call  for  information  from  Congress,  a  special  report  was 
made  upon  the  condition  of  affairs  at  Sioux  City,  Iowa,  with  estimate  of 
cost  of  bank  protection  desired  in  that  vicinity.  (Published  as  Sen. 
Ex.  Doc.  No.  149,  Fiftieth  Congress,  first  session.) 

.  RECOMMENDATIONS. 

The  funds  in  the  hands  of  the  Commission  are  now  about  exhausted^ 
being  only  sufficient  to  provide  for  watching  plant  and  public  property 
for  a  few  weeks  longer.  Under  these  circumstances  the  Commission  can 
make  no  exhibit  of  work  contemplated  for  the  present  season,  as  thi» 
ntust  necessarily  depend  on  the  provisions  of  the  river  and  harbor  bill 
now  before  Congress. 

With  regard  to  the  year  ending  June  30, 1890,  the  Commission  renew 
their  recommendation  that  at  least  $1,000,000  be  appropriated  for  con- 
tinuing the  general  improvement  of  the  river  now  in  progress  front 
Kansas  City  down-stream.  This  general  appropriation  should  be  in 
addition  to  such  sums  as  Congress  may  see  fit  to  devote  to  special  lo- 
calities. If  less  sums  than  the  one  recommended  be  appropriated  an- 
nually it  will  be  many  years  before  the  work  can  be  carried  far  enough 
to  show  any  results  of  value,  and  the  cost  will  be  greatly  increased. 
No  engineering  difficulty  has  as  yet  presented  itself  to  suggest  any 
doubt  as  to  the  possibility  of  carrying  the  work  to  a  successful  conclu- 
sion, provided  funds  are  supplied  as  asked  for;  but  it  is  proper  to  state 
here  that  during  the  four  years  of  its  existence  the  Commission  have  re- 
ceived but  two  appropriations,  aggregating  $875,000  less,  it  will  be  seen, 
than  their  estimate  for  a  single  year. 

For  continuing  the  survey  of  the  Missouri  River;  for  the  examina- 
tions and  observations  required  in  a  thorough  study  of  the  problent 
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confided  to  them,  and  for  salaries,  traveling,  and  office  expenses,  the 
Commission  recommend  an  appropriation  of  $150,000.  They  also  re- 
new their  previous  recommendation  that  the  $15,000  appropriated  for 
a  survey  of  the  Missouri  Eiver  above  the  Missouri  Eiver  Falls,  at  Fort 
Benton,  be  made  availaible  for  the  general  survey  of  the  river. 

The  recommendations  of  the  Commission  for  the  year  ending  June 
30, 1890,  are  recapitulated  as  follows : 

(1)  Appropriation  for  the  improve naent  of  Missonri  River  from  its  moatU 

to  Sioux  City $l,0O0»00O 

(2)  Appropriation  for  surveys  and  examinations 120,000 

(3)  Appropriation  for  office  and  traveling  expenses  and  salaries  of  Com- 

missioners    30,000" 

(4)  Re-appropriation  for  general  survey  of  Missouri  River  of  the  item  of 

$15,000  appropriated  in  the  act  of  July  5,  1884,  for  survey  of  river 

above  the  falls 15,000 

Money  ttaiement, 

July  1,  1387,  amount  available $177,995.8G 

Cash  received  from  sales  of  fuel  to  officers 18*2.96 

178,178.82 
July  1,  1888,  amount  expended  during  the  fiscal  year,  ex- 
clusive of  outstanding  liabilities |155, 637. 68 

July  1,  1888,  outstanding  liabilities 74.69 

July,  '1, 1888,  unallotted  (appropriation  for  a  survey  of  the 
Missouri  River  above  the  Missouri  River  Falls,  at  Fort 

Benton,  a«t  approved  July  5,  1884) 15,000.00 

170, 712. 37 

July  1,  ises,  balance  available 7,466.45 

Amount  appropriated  by  act  of  August  1 1, 1888 1,000,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1839 1, 007, 466. 45 

Bespectfully  submitted. 

Chas.  R.  Sutbr, 
Lieut.  Col.  of  Engineers^  U.  8.  -4.., 
President  Missouri  River  Commission. 
A.  Mackenzie, 
Major  of  Engineers,  U.  S.  A. 

O.  H.  Ernst, 
Major  of  Engineers,  U.  S.  A^ 
W.  J.  Broatch. 
G.  C.  Broadhead. 

Hon.  Wm.  0.  Endicott, 

Secretary  of  War. 
(Through  the  Chief  of  Engineers,  U.  S.  A.) 
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Ftnaneial  statement  from  July  1,  1887,  to  June  30,  1888. 


Work. 


Beaoarces. 


Allotments.  Unallotted. 


In  charge  <^f  teeretary. 

Improving    Miaaoari    Rlrer 
from   ita  month  to  Slons 
City,  Iowa: 
Office  and  trareting  ex- 

eBnaea  and  aalariea  of 
ommiaaion 

Baireys  and  permanent 

bench-marka < 

Careof  plant,  rf  ver-gaagea, 

phvaioal  data 

Special  aarveya 


In9harff9«fpretidenU 

Improving  Ifiaaonri  River 
fVom  ita  month  to  Sioux 
City,  Iowa:  \ 

KanaaaCity , 

Saint  Joaeph , 

Conatruotion  of  plant 


TTnallotUd. 

6nrvey  of  Hiaaoarl  River 
above  the  Hiaaoarl  River 
Falla  at  Fort  Benton 


Amonnt  available  July 
1,  1887,  of  appropria- 
tion act  of  July  5, 
1884. 


$18,188.15 

618.94 

^  719. 88 


Total. 


Amount 

available 

July  1, 1887, 

of  appro> 

piiation  act 

of  Auguat 

6,1880. 


10,471.47 


$15, 000. 00 


15,000.00 


$2,605.74 


125.450.29 
8.841.53 
0,720.83 


Received 
by  transfer 
from  other 

allotment. 


Reoefved 
fiom 

aaleaof 
fueL 


$182.00 


143,624.89 


$10,000.00 


10.000.00 


Total. 


$13,310.11 

018.94 

6.71&88 
z,50&74 


125.450L29 
18.84L68 
0,720.88 


15,000.00 


182.90  1    188,178.82 


Work. 


Expendlturea  and  tranafera. 


Amount 
expended 
Trana-       during  fla- 
ferredto       calyear 
other  allot-  excluaiveof 
ment.      ioatatanding 
liabiUtiea 
July  1, 1887. 


Out- 
standing 
liabUidea 
Jane  30, 

1888. 


Total 
expended 
and  trana- 

ferrad. 


Amount 
available 
July  1, 

1888. 


In  charge  of  teeretary. 

Improving  Hiaaouri  River  from  ila  mouth  to 
Sioux  City.  Iowa: 
Office  and  traveling  expenaea  and  aal- 
ariea of  Commiaaion , 

Surveya  and  permanent  benoh-marka  . .. 
Careof  plant,  tiver-gaugea,  phyaioaldata 
Special  aurveya 


In  charge  qf  presidmt. 

Improving  Miaaouri  River  from  ita  month  to 
Sioux  City,  Iowa: 


Kanaaa  City. 

Saint  Joaeph 

Conatruotion  of  plant . 


$10,000.00 


Vna:ioUed. 

-Survey  of  Miaaouri  River  above  the  Miaaouri 
River  Falla  at  Fort  Benton 


Total. 
Unallotted.. 


10,000.00 


Balance  actually  available  . 


$11,267.02 

018.94 

5. 399.  II 

2, 905. 74 


111,226.87 
17, 910. 07 
0,720.83 


$32.19 


25.00 
17.60 


$11,288.21 

018.94 

6, 399. 11 

2,605.74 


111,250.87 
17.928  17 
0,720.83 


$2,020.90 


820.27 


i20&02 
918.80 


15.000.00 


155,037.08 


74.89     105,712.37 


22,400.45 
15.000.00 


7.400.45 
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JA$i  ofdoilianengiikeere  employed  on  work  of  river  and  harbor  improvements  in  charge  of 
MUeowri  River  Commieaion  from  July  1,  1837,  to  June  30,  18:58,  incluaicef  under  the 
river  and  harbor  appropriation  act  approved  August  5,  1886. 

riraproTing  M^ssoari  Riyer  tnm  its  moatli  to  Sioax  City.J 


Name  and  residence. 

Time 
employed. 

Compen- 
sation per 
month. 

Where  employed. 

A.  H.  BUisdell.  Saint  Lonis.  Mo 

Samael  H.  Yonge,  Kansas  City,  Mo 

S.  Waters  Fox,  Saint  Joseph,  Mo 

aK  Wheeler,  Saint  Lonis,  Mo* 

0.  W.  Fergason,  Saint  Lonis,  Mo  f 

D.  0.  Humphreys,  Lexington,  Ya* 

W.L.Seddon,  Saint  Louis,  Mo* 

Mas.  Dm 

13     0 
12     0 

1  15 
r      0    15 

J       1     0 
i       0    15 

2  16 
CIO 
\       0      2i 

0    12» 

$200.00 
200.00 
200.00 
170.00 
163.50 
145. 00( 
125.  OOS 
115.00 
150.00? 
125.  OOS 
150.00 

Saint  Louis,  Mo. 
Kansas  City,  Mn. 
Saint  Joseph,  Mo. 
Saint  Louis,  Mo. 

In  Tioinity  of  Saint  Charles   and 
Saint  Louis,  Mo. 

Saint  Louis.  Mo. 

Do. 

CV.Merserean,  Saint  Louis,  Mo* 

S.F.6rad3%  Saint  Louis,  Mo* 

0 

!  1 

0 
0 
9 
8 
2 
9 
2 
0 

15 

6 

0 

0 

2 
2S 

0 
15 

1* 

0 
27 

180.00 
130. 00? 
75.00 
126.00 
125.00 
125.00 
125.00 
126.00 
125.00 
125.00 
100.00 
100.00 

Ma 
Saint  Louis,  Mo. 

Do. 

Do. 

Do. 

Do. 
Kansas  City,  Mo. 

Do. 

Do. 
Saint  Joseph,  Mo. 
Saint  Louts,  Mo. 
Kansas  City,  Mo. 

James  A.  Seddon.  Saint  Lonis,  Mo 

Wynkoou  Kier8te<1, Jr., Omaha,  Neb.  *. . 
C.W. Clark, Saint  Lonis,  Mo* 

B. H.  Baoot, Kansas  City,Mo. 

A.  n.  Weber,  Kansns  City,  Mo 

Sd.  F.  Hermanns,  Kansas  City,  Mo 

R  C.  Thayer,  Saint  Joseph,  Mo 

y.  Schindler,  Saint  Loute,  Mo  * 

T. C. Hughes, Kansas  City,Mo 

*  On  special  surreys. 

Appendix  A, 

annual  report  of  8e0retart  missouri  river  commission,  1887-'88. 

Missouri  Rivxr  Commission, 
Saint  Louis,  Mo.,  June  30, 1888. 
Sir  :  I  have  the  honor  to  submit  the  following  annaal  report  of  the  work  in  charge 
of  the  secretary  of  this  Commission,  for  the  fiscal  year  ending  Jane  30, 1888. 
Very  respectfully,  your  obedient  servant, 

Theo.  a.  Binoham, 
First  Lieutenant  of  Engineers,  Secretary, 
Lieut.  Col.  Charles  R.  Suter, 

Corps  of  Engineers,  U.  S,  Army,    • 

President  MissouH  River  Commission,  Saint  Louis,  Mo. 


SURVEYS. 


Except  a  little  precise  leveling  no  work  was  done  during  the  year. 

The  gap  in  triangulation  still  to  be  completed  is  from  Fort  l^eaven worth,  Eans.,  to 
Trovers  Point,  Mont,  1,530  miles. 

The  gap  to  be  filled  with  permanent  bench-marks  is  about  1,787.5  miles,  there  bein^ 
intervals  still  incomplete  between  Waverly,  Mo.,  and  the  mouth  of  the  river  of  267.5 
miles. 

The  precise  leveling,  above  referred  to,  was  done  to  connect  the  elevations  of  th» 
Missouri  River  permanent  bench-marks  with  the  Saint  Lonis  City  Directrix.  Report 
to  you  of  November  21, 1837,  gives  the  results,  and  to  it  reference  is  respectfully 
made.    (Hereto  affpended,  marked  Appendix  A  1.) 

The  list  of  Missouri  River  bench-marks,  with  their  descriptions,  elevations,  etc., 
was  revised,  amended,  and  corrected  to  date,  and  an  edition  of  240  copies  printed  in 
May,  1888,  at  a  cost  of  |0.67  per  copy.    It  is  hereto  appended  marked  Appendix  A  2. 

The  fleet  and  plant  used  for  surveys  have  been  cared  for  on  the  Kansas  City  divis- 
ion, being  utilized  for  construction  work  when  so  needed. 

PHYSICAL  DATA. 

The  compilation  of  the  data  on  file  has  been  completed. 

In  addition  to  the  regular  ones,  11  monthly  cross-sections  of  the  river  at  the  Bis- 
marck, Dak.,  Bridge  have  been  added  to  our  files. 
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Work  has  been  bei^nn  on  the  preparation  for  puhlication  of  the  data  of  borings 
made  in  the  Missonri  River  Valley  under  varions  aaspioes. 

Tabulations  were  made  of  all  high-water  records  on  Ale  for  all  gauges  and  bridges 
Along  the  river ;  also  of  all  known  dates  of  ice  clo&iu^s  and  openings  of  the  Missoari 
River  and  of  the  Mississippi  River  at  Saint  Louis.    (Hereto  appended.) 

Yearly  gauge  sheets  for  1886  for  twenty  regular  gauaes,  with  their  histories,  etc., 
iiave  been  compiled.  Gauge  records  at  Blair,  Nebr.,  for  188!i^l8d7|  and  at  Rulo,  Nebr., 
for  1883-1887  have  been  added  to  our  files. 

Current  gauge  hydrographs  have  been  kept  up  to  date. 

STUDY  OP  THE  DATA. 

The  following  gauge  relations  were  plotted :    . 

Sioux  City-Omaha 1880 

Omaha-Plattsmouth 1880 

Plattsmonth-PIattsmouth  Bridge 1886,1887 

Olasgow-Boonville 1879-1886 

Boonville-Jefferson  Citv 1884-1886 

Boonville-CedarCity./ 1881,1882 

Jeflferson  City-Hermann 1884,1885 

Hermann-Saint  Charles 1885 

The  study  showed  that  mean  discharge  curves  could  not  be  relied  on  to  determine 
discharge  without  more  information  as  to  the  shifting  of  these  curves  on  the  gauge 
scale.  So  attention  has  been  directed  to  a  comprehensive  collection  of  such  data  from 
various  sources. 

An  extended  study  of  river  profiles  is  in  progress.  By  a  combination  of  gauge-read- 
ings and  slope  data  it  is  proposed  to  fill  out  profiles  of  mean  hi^h  and  mean  low  water, 
Aud  to  show  profiles  of  extreme  high  waters  and  of  bank  elevations ;  also  to  show  dura- 
tion and  height  of  hish  waters  above  mean  high  water.  Such  profiles  will  be  needed 
In  determining  the  nigh-water  plane  called  for  by  letter  from  Chief  of  Engineers 
<lated  Washington,  D.  C.,  April  25, 1888. 

Mr.  Jas.  A.  Seddon  and  Mr.  R.  F.  Grady  have  rendered  faithful  and  efficient  serv- 
ice in  this  department  during  the  year. 

For  further  details  reference  is  respectfully  made  to  Mr.  Seddon's  report,  hereto  ap- 
pended (marked  Appendix  A  3). 

GAUGES. 

The  following  table  shows  the  extent  of  gauge  records  at  present  kept  up  by  the 
Commission : 


Place. 


Saint  Charles.  Mo  .. 


Location. 


high- 


Boon  ville.  Mo., 
GlasfEow,  Mo. . . 
Denitt,  Mo..., 
Waverly,  Mo  . 


Bridgje 

rKailroad     culvert 

Joff««n  City.  Mo ...    bvSI'o'.'^o'S:  Hou«>;  low 
1    water  gauge. 

Bridge 

do ', 

Bailroad  depot 

luO  feet  above  old  brick 
foandry. 

At  ferry  landing , 

Bridge 

60 

do 


Lexington,  Mo  — . 
Kansas  City,  Mo  ... 

Atchison,  Kans 

Saint  Joseph,  Mo. . . 


TVhite Cloud,  Kans.. 

Rulo.  Nebr 

Brownville.  Nebr . . . 
NebrasIcaCity,  Nebr. 

Plattsmoath.  Nebr  .. 

Omaha,  Nebr , 

Sioux  City,  Iowa 

Bismarck,  Dak 


Old  ferry  landing 

Bridge 

Foot  of  levee 

2.700  feet  below  bridge    ... 

^Bridge 

1 5oa  ft.  above  foot  of  Main  st 

Bridge 

Montli  of  Perry  Creek 

B:idge , 


Character  of  gauge. 


Standard  wire . 
Vertical 


Inclined  . 


Standard  wire 

do 

Inclined  masonry. 
do 


Inclined  wooden . 
Standard  wire ... 


.do. 


Vertical  pile 

Standard  wire 

Vertical  pile 

Inclined  masonry 

Standard  wire 

Vertical  pile 

Standard  wire 

Vertical  pile 

Bailroad    vertical 
gauge  on  pior. 


Continuous  record. 


Aug.,  1878,  to  date. 
Do. 


Nov.,  1873,  to  date. 
Aug.,  1878,  to  date. 
Jan.,  1883,  to  date. 
Do.* 

Apr.,  1873.  to  date. 

Do. 
Sept.,  1878.  to  date. 
June,  1872,  to  Apr., 

1888. 
Apr.,  1881,  to  date. 
Sept.,  1883,  to  date. 
Aug.,  1680,  to  date. 
Aug.,  1878.  to  date. 
May,J88«,  to  date. 
Apr.,  1878.  to  date. 
Apr.,  1872,  to  date. 
Sept,  1876,  to  date. 
May,  1886.  to  date. 


*  Also  August,  1878,  to  September,  1879. 


Digitized  by  LjOOQ IC 


r3i9 


coni. 


Me. 


:a  the 

It  OQ 

>  per 
Dew 

•eats 
>uld 
tiou 
the 
•een 
r. 


•15, 
rer, 
llso 
>ie8 

for 
ing 

Bat 

ale 
rhe 
fcll, 

111- 

Ml- 

he 
ith 

of 
hi- 
'as 


KK) 
.00 

!00 

00 
10 
40 
50 

00 

00 


)0 
)0 
)0 

io 


Digitized  by  LjOOQ IC 


4f03'.Z  -  -  - 


SigMSnoOi 


EngSO  2 


2}isloLH.ces  J 


Digitized  by  LjOOQ IC 


k 


APPENDIX  V  V — REPORT  OF  MISSOURI  RIVER  COMMISSION.   2319 
We  also  keep  copies  of  the  following  gaage  records : 


Place. 


Location. 


I 


Character  of  gaage.       Continaoas  record 


Hermann,  Mo 

Leavenworth,  Kans 

Do 

Saint  Joseph,  Mo. . . 
31air,  Nebr 


300  feet  above  ferry  landing. 
Foot  of  Delaware  8#e6t  — 

Bridge 

Waterworks 

Bridge* 


Inclined  signal  servic. 

, do 

Standard  wire 

Yerticai  pile. 


Apr.,  1873,  to  date. 
May,  1873,  to  date. 
Jan  ,  1872,  to  da<e. 
Jan.,  188i,  to  date. 
Do. 


*  Railroad  company's  gauge. 

As  soon  as  funds  are  available  it  is  the  intention  to  put  standard  wire  gauges  on  the 
following  bridges:  Sioux  City  (when  completed),  Nebraska  City  (when  completed), 
Blair,  Randolph,  and  Sibley. 

Owing  to  decrease  in  funds  all  the  gauge  observers  were  in  March,  1888,  put  on 
half-pay,  which  was  a  hardship  for  them,  as  they  are  bnt  poorly  paid  at  best  ;  ALU  per 
month) ;  the  obtorver  at  the  Saint  Joseph  bridge  had  to  be  discharged,  and  if  a  new 
appropriation  is  not  available  by  Aagnst  1  all  will  have  to  be  discharged. 

It  is  not  necessary  for  me  to  call  yonr  attention  to  the  real  calamity  to  all  interests 
•connected  with  the  Missonrl  River  which  suoh  a  Cessation  of  gauge-readings  would 
be.  I  respectfully  urge  upon  the  Commission  that  the  appropriations  for  preservation 
<aad  observation  of  gauges  should  be  continuous,  and  not  dependent  each  year  on  the 
uncertain  fate  of  a  river  and  harbor  bill.  The  importance  of  this  system  has  been 
■appreciated  for  the  Mississippi  River  and  should  be  extended  to  the  Missouri  River. 

MISCELLANSOUS. 

Complying  with  letter  from  the  Chief  of  Engineers,  U.  S.  Army,  of  Febrriary  15, 
18:^,  a  map  was  made  showing  the  location  of  all  bridges  across  the  Missouri  River, 
with  outline  cross-sections  of  river  and  bridges  (hereto  appended).  A  table  was  also 
4>^mpile<l  ((iving  the  important  dimensions  and  data  relative  to  the  bridges.  Copies 
were  furnished  the  Chief  of  Engineers  and  members  of  this  Commission. 

In  April,  1888,  a  100-foot  steel  tape  was  compared  with  our  300-foot  standard  for 
Lieatenant  Carter,  Corps  of  Engineers,  U.  S.  Army,  Savannah,  Ga.,  his  office  bearing 
the  expense,  viz,  about  |25. 

In  June  a  comparison  under  similar  conditions  was  made  of  a  300-foot  steel  tape  at 
the  request  of  Captain  Qninn,  Corps  of  Engineers,  U.  S.  Army,  Duluth,  Minn. 

A  reference  map  of  the  Missouri  River  from  Sioux  City  to  the  month,  on  a  scale 
i.U5i,uB0»  ^it^  A^^  information  on  file  in  this  office,  has  been  nearly  completed.  The 
intention  is  to  lithograph  this  as  soon  as  funds  are  available.  The  cost  will  be  small, 
Tiz,  about  $50  for  500  copies.  , 

Under  orders  from  the  president  of  the  Commission  an  inspection  was  made  Janu- 
ary 24,  1888,  of  location,  plans,  progress,  etc.,  of  the  Omaha  and  Council  Bluffs  Rail- 
road Company's  bridge  at  Omaha.  Report  was  submitted  January  26, 188S.  The 
report  of  the  president  of  the  Commission  is  given  in  Senate  Ex.  Doc.  No.  83,  Fiftieth 
Congress,  first  session. 

An  inspection  was  also  made  under  orders  from  the  president  of  the  Commission  of 
protection  works  on  left  bank  of  Missouri  River  at  Winthrop,  Mo.,  opposite  Atchi- 
aon,  constructed  by  the  railroads  whose  property  was  there  endangered.  Report  was 
eabmitted  April  23,  1888. 

ESTIMATES  FOR  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

Office  and  traveling  expenBts  and  salaries  of  Commission, 

Salaries  of  Commission |5,000 

Mileage 2,500 

Office  rent 1.200 

Telephone 100 

.Fael,  gas,  water,  repairs,  etc 810 

{Salaries  of  clerical  force 7,140 

Stationery  and  sundries 750 

Pablications  of  records 2,500 

Total 20,000 

Additional  surv^s  and  permanent  level  hench-marks, 

500  miles  secondary  triangnlation,  at  $90  per  mile $45,000 

50O  miles  topography,  at  fOO  per  mile 45, 000 

500  miles  permanoQt  level  bench-markH,  at  $50  per  mile 25,000 

Total 115,000 
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Physical  data. 

Salaries |5,000 

Printing  aud  paper 500 

Sundries 260 

Eighteen  gauge  observers 3,240 

Repairs  to  gauges  ..- 5. 1,000 

Total : 10,000 

Publioationa, 

Drawings  of  steamers,  barges,  other  plant  specifications,  etc |5,  OOO 

Summary. 

Office  and  traveling  expenses  and  salaries  of  Commission $20,  OOO 

Additional  surveys  and  permanent  level  bench-marks 115,  OOO 

Physical  data 10,000 

Publications .* ^. 5,000 

Total 150,000 

COMMERCE. 

The  boating  trade  on  the  Missouri  River  is  at  present  very  small.  It  is  practically 
confined  to  the  distance  Fort  Yates  to  Fort  Benton  for  the  upper  river,  and  Saint 
Lodis  to  Glasgow  for  the  lower.  But  these  or  any  other  facts  as  to  the  small  actual 
amount  of  boating  done  on  the  river  now  have  nothing  to  do  with  the  question  of 
the  improvement  of  navigation  on  the  Missouri  River  in  its  broad  meaning  and  na- 
tional bearing.  For  the  General  Government  to  foster  local  interests  is  supposed  to 
be  '*  foreign  to  our  institutions,"  and  will  be  clearly  a  source  of  political  rivalry  and 
intrigue,  resulting  in  unevenly  distributed  favors  from  the  national  purse.  But  a 
national  system  of  internal  water-ways  improvement  should  result  in  large  gains  of 
national  wealth.  Reduction  in  cost  of  transportaliion  of  supplies  to  market  is  a  busi* 
ness-like  method  of  increasing  profits.  Here  is  the  Missouri  Valley  draining  an  im- 
mense grain-bearing  (for  one  thing)  district.  Larse  quantities  of  surplus  ^rain  ftre 
ready  to  be  put  in  the  world's  markets  if  it  can  be  aone  for  less  than  the  selling  price. 
No  proof  is  needed  of  the  statement  that  water  transport-ation  is  cheaper  than  rail, 
especially  for  long  distances.  Moreover,  facts  given  in  my  report  on  this  subject  to 
the  Commission  in  1886  (Annual  Report  1886,  page  318^  show  that  the  river  has  600 
times  greater  carrying  capacity  than  a  single  track  railroad. 

To  improve  the  river,  even  between  Elansas  City  and  Saint  Louis,  to  a  low- water 
depth  oi  12  feet  is  deemed  perfectly  practicable,  and  at  a  cost  per  mUe  (|50,000)  nofe 
exceeding  that  of  a  first-class  single-track  railroad. 

Even  with  the  present  unimproved  channels  of  the  Missouri  and  Mississippi  it  is  not 
less  than  6  cents  cheaper  per  bushel  to  transport  grain  from  Saint  Louis  to  Liverpool 
by  way  of  New  Orleans  than  by  way  of  rail  to  New  York.  The  saving  thus  made  in 
one  year  would  more  than  pay  the  estimated  cost  of  improving  the  Missouri  River  to 
Kansas  City. 

The  river  once  improved  and  insurance  on  Missouri  River  barges  being  then  a  pro- 
fitable business  (it  aoes  not  and  can  not  exist  at  present),  the  saving  per  bushel 
would  probably  be  even  greater  than  it  is  now. 

All  these  possibilities,  which  are  safe  predictions,  only  receive  greater  weight  from 
their  present  non-realization. 

''The  failure  by  Congress  to  make  appropriations  for  the  continued  improvement 
of  the  Mississippi  River  and  its  principal  tributaries  has  cost  the  people  of  these  ral- 
leys  enormous  amounts  of  money  by  higher  freights,  larger  risks  and  increased  insur- 
ance, wrecks  and  delays  of  transportation :  and,  if  continued,  will  dishearten  our 
river  men,  if  not  destroy  the  business,  and  thus  leave  the  commerce  of  the  Mississippi 
Valley  to  a  single  method  of  transportation  and  practically  at  its  mercy.  The  reeu  ■ 
in  such  a  case  is  not  difficult  to  foresee.  The  permanent  improvement  of  our  watei- 
ways  is  imperatively  demanded  in  the  interest  of  cheaper  transportation  to  the  se« 
and  intercommunication  between  points  on  these  water-courses. 

'*  Mr.  Fink,  in  his  testimony  before  the  select  committee  on  interstate  commerce  of 
the  United  States  Senate,  admitted  the  efteot  of  the  Mississippi  River,  the  lakes,  and 
the  Erie  Canal  in  the  regulation  of  rates  to  the  sea-board,  in  competition  with  rail- 
roads; and  the  Interstate  Commerce  Commission,  in  their  report  to  Congress  this 
year,  refer  to  the  value  of  water  navigation  in  the  regulation  of  freight  rates  to  all 
coinpetiug  points  on  or  near  the  water-ways.    The  permanent  improvement  of  the 
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fiteski  Miiisissippi  River  water  system^  affofding  15,000  miles  of  water  navi^fttion,  will 
secure  lower  and  more  stable  rates  of  freight  than  most  legislation,  and  will  do  it 
by  the  laws  of  competition  between  different  modes  of  transportation."  (President 
Qaiennie's  report  to  Merchants'  Exchange  of  Saint  Louis,  January  3,  1888,  page  12.) 
''The  river  trade,  though  hampered  during  the  past  season  by  low  water,  is  develop- 
ing yearly,  and  forms  a  very  important  ontfet  to  the  sea  f<)r  our  foreign  grain  trade. 
«#»•##♦ 

''The  foreign  trade,  taken  as  a  whole,  via  New  Orleans  and  via  the  eastern  sea-board, 
has  been  large,  showing  tliat  Saint  Louis  is  known  in  all  tho  markets  of  the  world.^' 
(Report  for  lrib7  of  Secretary  Morgan,  of  Saint  Lous  Merchants'  Exchange,  paces  21 
and  22.)    This,  too,  while  the  great  feeder,  the  Missouri  River,  is  practically  idle." 

Eeport  MerchanU^  Exchange,  Saint  LouiSf  1887,  page  64.— Saint  Louis  and  Missouri 
River,  1887 :  Steamers  arrived,  161 ;  steamers  departed,  171.  Receipts  in  tons,  27,700 ; 
shipments  in  tons,  14,580.    Receipts  in  tons  for  1886,  32,620. 

Page  73.— Shipments  bulk  grain.  Saint  Louis  to  New  Orleans,  1887:  Wheat, 
3,973,737  bnshels ;  com,  7,355,340  bushels ;  total,  327,092  tons. 

Page  107.— Receipts  at  Saint  Louis  by  Missouri  River:  27,700  tons  in  1887;  32,6SM) 
tons  in  18cj6 ;  16,875  tons  in  1885 ;  28,825  tons  in  1884.  Shipments :  14,580  tons  in  1887 ; 
24,255  tons  in  1886;  10,330  tons  in  1885;  15,'285  tons  in  1884. 

Page  131. — Direct  shipments.  Saint  Louis  to  foreign  countries,  by  river  to  New 
Orleans :  .325,442  tons  in  1887 ;  232,352  tons  i?i  1886 ;  2:J1,552  tons  in  1885 ;  175,126  tons 
in  1884 ;  301,629  tons  in  1883;  176,583  tons  in  1882;  389,587  tons  in  1881. 

Page  159.— Sources  of  supply  for  three  years:  The  West  by  rail  and  Missouri  River, 
11,164,929  bnshels  com  in  1887;  Il,:i50,690  bushels  corn  in  1886;  18,055,357  bushels 
com  in  1885;  7,128,371  bushels  wheat  in  1887;  5,337,738  bushels  wheat  in  1886. 
Shipments:  Europe  via  New  Orleans  and  river,  7,365,340  bushels  corn  in  1887; 
7,501,730  bnshels  corn  in  1886 ;  8,180,039  bushels  com  iu  1885 ;  3,975,017  bushels  wheat 
in  1887  ;  743,439  bashels  wheat  in  1886 ;  50,000  bushels  wheat  in  1685. 

Ptige  132.— Average  rates  of  freight  on  whei^t  per  bushel  from  Saint  Louis  to  Liv- 
erpool : 


Years. 

Via  New 
Orleans. 

Via  New   ! 
York,      j 

Years. 

Via  New 
Orleans. 

Via  New 
York. 

J8g2 

Ctt. 

19/, 

Cts.       1 

1 

1885 

Ct8, 

15 

Ctt, 

18R3 

1886 

1884 

1887 

24* 

Amount  of  freight  either  carried  past  or  handled  at  various  Lower  Missouri  Biver  porte 

for  the  season  1887-'88. 


Porta. 

1 

1 

< 

1 

1 

I 

Ha 

1 

■i 

Saint  Louis 

Torn. 
8.844 
8,344 
8,344 
8,344 
8,344 
8,844 
8.344 
8,344 
8,344 
8,344 
8,344 
7,828 
7,328 
7,828 
7.828 
7,328 

Tont. 
9,228 
9.228 
9,228 
9,228 
9,228 
9,228 
9.228 
9.228 
9,228 
9.228 
9,228 
7,875 
7,875 
7,875 
7,875 
7,875 

Tons. 
1,980 
1,980 
1,980 
1,980 
1,980 
1,980- 
1,9H0 
1,980 
1.980 
1.980 
1,980 
300 
300 

Tbnt. 
1.500 
1,500 
1,500 
1,500 
1,500 
1.500 
1,300 
1,300 
1,300 
1,300 
1,300 

Tons. 

'£.'236* 
3.378 
3,378 
3.960 
8.960 
3,960 
3,960 
3,960 
5,061 
5,061 
5.061 
6,981 
7,019 

Tons, 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 
438 

Tons. 

Tons. 

Tons, 

Tont. 

Tons. 
21, 871 

Sahit  Charles 

21,871 

Portland 

74 

248 

607 

1,620 

2,409 

293 

293 

87 

22,684 

Haint  Aabert 

24,097 

Barkersvllle 

Z5,938 

Osssv  Rirer 

26,951 

821 

321 
321 
270 
270 
219 

1.045 

1^046 

1,045 

687 

687 

687 

109 

29,215 

ClaysTiUe 

26,990 

Marion 

26,900 

Sandy  Hook 

26,375 

27,  389 
22, 171 

Boonvllle 

21,265 

Usbon 

22,447 

Olasjrow 

22.485 

KnnAan  City 

15,466 

1 

NoTK  1.— General  Heade  made  elsren  trips  to  Osage  River  during  1888 ;  cargoes  np  were  merchan- 
dise, and  down,  grain  and  stock.    No  estimates  of  amount  obtained. 

NoTS  2.— Steamer  New  Haven  also  ran  to  Chamois  and  New  Haven  with  merchandise  and  retomed 
with  grain ,  bat  no  satimates  of  cargoes  were  given. 

ENa  88 ^146 
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2322     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

Amount  of  freight  either  cari'ied'past  or  handled  at  Upper  Missouri  River  ports  for  ike 

season  1887-'88. 


Porta. 


SioDx  City 

Fort  Pieire 

Yankton 

Standing  Rock.. 

FortYatea 

Btemarck 

Waahbnm 

Fort  Ben  hold... 
Rocky  Point.... 
Fort  Benton .... 


Batche- 
lor. 


Q^ena. 


TOTU. 

150 
150 
150 
365 
430 
712 
227 
227 
227 
227 


Tons. 


260 
260 
1,382 
1,120 
1,120 
1,  0r)5 
755 


Ste'mr 
aoari. 


TOTU. 


80 
3.'>0 
746 

:no 

150 
150 


Trana- ! 

fer     lEclipae. 
Ko.2. 


Boae 
Tud. 


Benton, 


General 
Tomp- 
kina. 


General 
Terry, 


Tons.      Tons.   •  Tons.  \  Tons.   \  Tons. 


041 
700 


120 
510 
390 
390 
390 
390 


25ft  < 

1,485 ; 

1.160 

1.160 

1.160 

895 


200  I 

765 

500 

r.(»o 
500  < 
500  ' 


332 
332 
647 


Tons. 


45 

45 
185 
470 
595 


TotaL 


Tons. 

150 

195 

527 

1,222 

2.882 

7,918 

4,523 

4.497 

4,242 

8,677 


Tons  moved  on  the  Lower  Missouri  Rivera  1887-^88. 


General  mer- 
chandiae.    | 

1    I 

rt 

1        i 

Tons.   ' 
447  I 
47G  1 

■7,619"; 

1 

Tons. 

1,241 

1,575 

82 

38 

n 

Tons. 

100 

75 

? 

Tons. 
276 

1 

1-9 

Tons. 

Tons. 

5 

Tons. 

1 
Tons. 

« 
2  S 

^^Tvominir .......... 

tans. 
6.030 
6,928 
1,695 
1,45J 

Tofut. 
1J5 

Tons. 
12U 

80 

XSotoh .::::.::.. 

m 

General  Toninkins . 

53 



1 

150 
10 

General  Meade 

A.  S.  Wlllla 

1 

D.  H.  Backer 

100 

338 

ir»3 

.::;:::::::: 

Black  Diamond .... 

2,207 

40 

DiokClvde 

271 
75 

51 

Jim  Watkin*  .  t  . .  r  - 

. 

1 
970  ! 

1  ' 

, 

Dora 



109 

! 

Total 

16,211 

8,912 

3,773 

175 

328 

285  1    120 

172   2,207 

1 

49 

160 

80 

Tons  moved  on  the  Upper  Missouri  River,  1887-68. 


11 

too 

0 

1 

^ 

1 

a 

Wheat   and 
hides. 

i 

i 

% 

1 

. 

1 

Batohelor 

TOTIS. 

528 
1, 230 
546 
675 
300 
1.235 
450 
305 
310 

[Tons. 

Tons. 

iron*. 

72 

Tons. 

Tons, 

Tom. 

T<ms. 
92 

Tons. 

Oases. 
20 

Compa- 

Tims, 

Helena 

150 

"iio" 

00 
105 
140 

"iio" 

"266' 

2 

5 

Steamer  Miasouri 

Transfer  No.  2 

150 

76 



Ecltpse   

90 

"ioo' 

215 
110 

30 

KoieBad 

7^.* 

70 

70 

2i 

5 

Benton    

General  Tompkins  .. 
General  Terry 

60 

40 

72 

90 

7* 

74 

5 

Total 

6,479 

735 

865 

235 

70 

70 

no 

162 

72 

30 

15 

90 
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APPENDIX  V  V — REPORt  OF  MISSOURI  RIVER  COMMISSION.   2323 

SXPEXDITURES. 

Office  expenses^  traveling  expenses,  and  salaries  of  Commission, 

[A.ppropriatiop  act  of  July  5, 1884.] 

Jaly  !•  1887,  amount  available  of  above  allotment |13, 133. 15 

Received  from  sales  of  fael  to  officers 182.96 

Unpaid  liabilities  June  30, 1887 75.93 

Total 13,392.04 

Itemized  expenditures  from  July  1, 1887,  to  June  30, 1888,  both 
dates  inclusive: 

Office  rent $1,000,00 

Telephone 100.00 

Ice 27.00 

Awnings,  and  putting  up  the  same 26.00 

Gas 11.40 

Water 20.00 

Fuel , 6.S3.41 

Mileage 733.76 

Traveling  expenses ■. 140.60 

Wages 8,027.54 

Transportation  of  employds 30.00 

Stationery 233. 6f 

Newspaper  subscription *. 9.90 

Telegrams 3.95 

Transportation 13.68 

Office  furniture 15.50 

Hardware 78.50 

Lumber 102.41 

Street  eprinkling 22.00 

Materialand  labor 7.95 

Sundries 75.68 

Total 11,332.95 

Unpaid  liabilities  June  30, 1888 32.19 

11,365.14 

Julyl,  1888,  amount  available 2„026.90 

Additional  surveys  and  estahlishment  of  permanent  bench-marks  below  Sioux  City. 

[Appropriation  act  of  Jaly  5, 1884.  | 

July  1, 1887,  amount  available  of  above  allotment % . . .  $618. 94 

Itemized  expenditures  from  July  1, 1887,  to  June  30, 1888,  both 
dates  inclusive : 

Wages 1547.08 

Privilege  of  felling  trees 68.00 

Stationery 3.86 

618.94 

Prestation  and  observation  ofgauges^  and  collection  and  compilation  of  physical  data, 
[Appropriation  act  of  Jaly  5, 1884.  J 

July  1,  1887,  amount  available  of  above  allotment $5, 719. 38 

Unpaid  liabilities  June  30,  1887 17.33 

5,736.71 
Itemized  expenditures  from  July  1, 1887,  to  June  30, 1888,  both 
dates  inclusive : 

Wages $5,272.00 

Traveling  expenses 68.35 

Stationery 46.19 

Wire 15.65 

Brass  plates 5.00 

Water-gauge  rods 9.25 

5,416.44 

July  1, 1888,  amount  available ...1 320.27 
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2324  EEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Special  survejfs  (at  Omaha,  At^ihison,  Fort  Leavenworth  Reservation,  Arrow  Sock,  Plaits- 
mou^j'BrowHville,  and  Nebraska  City), 

[AppropriaUon  act  of  Aaffust  5, 1886.] 

July  1,  1887,  amoant  available  of  above  allotment $2, 505. 74 

Itemized  expenditares  from  Jaly  1,  1887,  to  Jane  30,  IQtid,  both 
dates  inclusive: 

Wages $2,449.54 

Rope 6.30 

Stationery 31.05 

Zinc  strips 3.60 

Gas  pipe 3.15 

Privilege  of  felling  trees .' 12.10 

2,505.74 


Elevations  of  extreme  high  water,  Missouri  River, 

I  Tb«Be  results,  ^rhere  dlfTereot  from  thoM  published,  were  determined  by  study  of  all  data  on  the 
euojeot  on  file  in  the  office  of  the  Missouri  River  CommisAioik  February  15.  1888.  | 


Locality. 


Miles 

above 

month 

of  river. 


Saint  Charles 

Hermann 

Jefferson  City 

Boonville 

Glasfsow 

Do  Witt 

Waverly 

Lexington 

Sibley 

Randolph 

Kansas  City 

Leavenworth 

Fort  Leavenworth, 


Atehison  .... 
Saint  Joseph. 
White  Cloud. 
Ralo 


Brownvllle 

KebiaakaCity. 

Flattamonth..., 


Omaha 

0.&C.B.R.R. 


Blair 

Sioux  City.. 

Bismarck... 


25.1 
101.1 
145.8 
197.0 
226.5 
262.5 
2P7.4 
319.3 
348.8 


886.3 
416.8 
419.2 


445.8 
479.5 
630.8 
642.0 

579.9 
608.5 

639.2 

667.8 
668.46 

699.9 
802.8 

1,427.3 


Point  of  observa- 
tion. 


Oauge  and  bridge. 

Gauge 

do 

Gauge  and  bridge 

do 

Gauge 

....do 

...do 

Bridge 

do 

Gauge  and  bridge. 

Gange 

...dS 


Gauge  and  bridge. 

do 

Gange 

Gauge  and  bridge. 


Gauge . 
....do  .. 


Elevation  above  Saint 
Louis  City  directrix. 


1844. 


Feet. 
39.50 


184.80 


310. 959 
341.162 


400. 62 


do 

Gange  uid  bridge. 
Bridge 


...do.. 
Gange . 


Gange  and  bridge .  I 


1881. 


Feet 
28.68 
0L79 
133. 10 
175. 41 
201.45 


276. 70 
303. 861 
327.32 
331.10 
852.97 
356.77 


376. 51 
403.32 
438.82 


481.94 
600.42 

547.40 

569.71 
569.97 

594.14 
680.84 

,1,644.4 


1883. 


Feet 
30.34 
92.54 
13.3. 15 
175. 39 
202.77 
224. 15 
252. 45 
273.20 


324. 07 
.  327. 85 
349  59 


371. 40 
398.92 
436.92 


478. 40 
507.10 


54L90 


560.10 
560.36 


585.42 
677. 15 


1,647.0 


Remarks. 


Kier,  834.2  (H.  W.  1644). 

Gange  to  bridge  >»  liOOO'. 
Slope='.47  (H.  W.  1881) 
H.W.1867=J51'.87. 


1885.    H.  W.   444.59-1887, 
445.04. 

Bridge  to   gange -=2,700'. 

Slope  =:+'.54(M'uH.W). 
Gauge  to  bridge  =  4,762'. 

Slope =3'  (H.W.ini). 

Dist  toTT.  P.  Br.  =  2,850'. 
H.W.  slope  =  '.26. 

Gange  to  bridge  =10,000'. 

Slope  =  1'.74. 
Moriaon's  report 
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APPENDIX  VV — ^REPORT  OF  MISSOURI  RIVER  COMMISSION.  2325 
I>aU9  of  ice  closinga  and  openings  on  the  Misaouri  River,  1872-1867. 


Locality. 

187^73. 

1873-74. 

1874-75. 

1875-76. 

Cloeing. 

Opening. 

Cloaing. 

Opening. 

Closing. 

Opening. 

Closing. 

Opening. 

Sioiuc  Citv  ....... 

Omaha  ....  ....... 

Mar.  10 

Dec.     4 

Mar.  19 

Nov.  24 

'Mai-'.  30 

Nov.  21 

Mar.    31 

NebrmakaCitv     .  . 

Brownvillo 

White  Cloud 

Saint  Joaenh 

Feb.  24 

Mar.  23 

iNov.  22' 
JJan.  ll« 
(Jan.   30 

^Jan.  15 

AtOrhliion 

i  Feb.    9 

Leavmvorth ......  t......... 



Jan.     4  ;  Mar.  18 

(Nov.  n 
)Jan.   31 

Dec.      7 

Xannaii  City           

Feb.      9 

liexlnfrtoii  - ,  ^.^....... 

Jan.  •  8     Mar.  10 

Wavefiy  ... 

DeWitt j 

._- 

Olaaeov 

BoonviUe 



Mar.  10 

JeffaTBon  Cltv  ..... 

Saint  Charles 

BalntLonia* 

Nov.  29 

Jan.  ao 

Open  ail 

winter. 

Dec.  30 

Feb.  27 

Open  all  winter. 

Locality. 

1876-77. 

1877 
Cloeing. 

-78. 

1878-79.           1           1870-'80. 

Closing. 

Opening. 

1 

1  Opening. 

Closing.  !  Opening. 

Closing. 

Opening. 
Feb.    24 

Sioax  City 

1 

Dec.  12<  1  Mar.    7 

(Dec     8 

Oniahii,  ..r 

(Nov.  20 
{Mar.    7 

Feb.  22  < 
Mar.  15^ 



1 

Jan.     4  1  Feb.  14 

1 

'^          1                   I  bou.   z» 

1                 |(Dec.  10 

Doc.  15  I  Mar.    9  '^Ffth.    a 

Mar.  20 
Jan.  26 
Feb.     17 

.      1 
..........I 

(Feb.  27 

Mar.     1 

Nebraska  City 

1 

Doc.   14 

Mar.    5 

<Dec.   11 
>Mar.  15 

Jan.     io 

1.  - - 

Mar.    18 

White  Cloud 

■**" 

Saint  Joseph 

Atchison 

CDeo.     1 
Mar.     8 

jFob.   10 

(Nov.  30 
{Jau.     4 

Deo.  12 
Jan.   19 

Dec   14 
Mar.  20 

Feb.  23 
Mar.  24 

(Doc  11 
<Jan.   :w 
(Mttr.  14 

Jan.  "*'k 
Feb.  11 
Mar.    2U 

Dec.  20 

Mar.    2 

Dec   i7 
Dec.  22 
Dec  27 
I>ec29» 

Feb.  10 
Feb.     4 

KitnsasCity 

Jan.     1 

Feb.     3 

Dec  15 

Jan       4 

Lexington 

Waverly 

Feb.     7 

DeWitt 

••••■«■•-•• 

Glasgow 

Dec.  16 
Dec  26 
Dec   28 

Feb.   10 
Jan.   22 

Dec  26 
Dec  26 

Feb       3 

Boonvllie 

Dec.     7 

Deo.  19 

Jan.       1 

Jefllsrson  City  ..... 

Saint  Charles 

Jan.   26 

Saint  Louis'....'... 

Dec     8 

Feb.     5 

Open  all 

winter. 

CDec.   16 
{Feb.   14 

Jan.   20> 
Feb.   175 

Dec  17 

Dec     31 

Locality. 

1880-'81. 

1881 

-•82.                      1882-'83. 

1883 

-•81. 

CHosing. 

Opening. 

Closing. 

Opening. 

Closing. 

Nov.  21 

Dec.     7 

Dec     8 
Deo.    6 

Opening. 

Mar.  13 

Mar.    9 

Mar.    4 
Mar.    4 

Closing. 

Nov.  30 
Dec  80 
Dec  26 

i)ec'ii 

Opening. 

SionxCity 

Nov.  18 
Nor.  21 

Mar.  26 

Mar.  28 

Mar.  24 
Mar.  24 
Mar.  24 

Deo.  30 
(Jan.     2« 
{Feb.  20 

Jan.   18 

Mar.    1 
Feb.  11? 
Feb.  26j 
Feb.  11 
Feb.  10 

Mar     22 

Omaha 

Mar     19 

Plattsmonth 

Mar     16 

Nebraska  City 

Brownville 

Nov.  21 
Nov.  19 

Mar     14 

Mar.    13 

White  Clond 

Dec     6 

Mar.    2 

Mar.    12 

*  Ice  gorged  2\  miles  above. 

*  lee  gorged  at  Belmont, 
s  Missisdppi  River. 

*  Ice  gorged  above.    December  18  gorged  below. 

*  Exact  date  of  dosing  not  given.    Now  said  ioe  10  inches  thlskt 

*  Change  fh>sen  upi 
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Dates  of  ice  eloHHgs  and  openings  on  the  Missouri  Biccr,  1872-1887— Continued. 


Locality. 


Saint  Joseph. 


1880-*81. 


lB8]-'82. 


1882-83. 


Clofiiiig.  lOpenine.    Closing.    Opening.    Closing.    Opening. 


I 
r.  21) 
I.  IV 
».  2lV 


Dec 
Feb. 


Atchison !  Der.     5 

Leavenworth ;  Dec.    5 

K—Clty 'fg^-.iJ 

Lexington 

Waverly 

Do  Witt 

Glasgow 

Bnonville 

Jeflfenion  City 
Salnt  Charles. 

Saint  Lonis  ^  . 


.1  Mar.  15  i<Jan. 
(Feb. 

Mar.  15  '  Jan.     2    

I     Mar.  14    

Deo.  29     Feb, 


Dec.     7 


Dec.     8 
Feb.  22 


Xor.  22 


Jau.   22 

Dec.  29 

cNov.  18 

{Dec     7 

(Deo.  24 


Feb.     7  : 
Feb.   12 
Dec.     5) 
Dec   1*; 
Feb.   VoS 


Dec.     1     Dec. 


Deo. 
{Dec 

Jan. 

Jan. 

Jan. 

:<Dec. 
•--■;<Jan. 


Mar,    3   \f^ 


1883-'84. 


Closing.  -Opening. 


Feb. 

Dec. 

Feb. 

Dec. 
a  '  Feb. 
6  ,  Feb. 
a  '  Fib. 
8  Feb. 
0  Dec. 
4  I  Feb. 


^Jan. 
i?J  Dec. 


18>< 


llr 
15} 


Mar.    11 

10 
31  I  Feb.    25 
Dec.   19  ,  Feb.     24 


2^1  ■ 
^^1  Mar. 


16  Jan. 
10  Jau. 
16     Jau. 


2U 
1«> 


Open  all  winter. 


I  Jan. 
.   Jan. 

|sDec 
rijJan. 


31     Feb, 
12     Fob. 


Jau. 
Jan. 


1     Feb.  23 

1  Feb.  24 
3  <  Feb.  1 

2  I  Feb.  1 


17    Jan. 
15    Jan. 


7     Dec  231  D«« 
1     Feb.   135    ^®' 


7  :  Feb. 
fi  ,  Jan. 
5  I  Jan. 

18  ;  Feb. 


3U 
31 


1884-'85. 


Locality. 


Closing.  '  Opening. 


I  . 


5X0V.  27 
^Mar.  12 


c.  17 


'iDoc 
<Mar. 


Mar. 
ifar. 

Feb. 

Feb. 
Mar. 
Mar. 


SiooxCity Nov.  22»  Mar.  13 

Omaha , Mar.  10 

Plattsmonth >  Mar.  10 

NebraakaCity 1  Dec  18    Mar.  10 

Brownville Mar.  10 

WhlteCloud Doc.  19     Mar.    7 

Saint  Joseph Nov. 

Atchison Dec. 

Leavenworth '  Dec. 

Kansas  City |  Dec, 

Lexington ., 

^»^«'y Dec  18  ;  Mar.  14 

DeWitt Dec.  24  |  Mar. 

Glasgow Dec  21     Mar. 

BoonvUlo ^^  1?^|  Mar. 

Jefferson  City ,.. 

Saint  Charles I 

Saint  Lonis' I  Dec  19  \  Dec  30" 


1885-'8e. 


Closing.  !  Opening. 

I 

i 


188«-*87. 


5 


Dec 
Jan. 

Jan. 

CDec 
{Jan. 

Dec 

Jan. 
SDec. 
^Jao. 
^Dec 
^Jan. 
JDec. 
^Tan. 
JDec 
7  Jan. 
I^Dec 
{Jan. 


Jan.     8 


Dec 
Dec. 


Mar.  23 

Mar.  17 
^Dec  22 
)Mar.  17 » 
(Dec  27, 
|>Jan.  11 
<Mar.  17* 

Dec  23 

Feb.  23 » 

Dec  21 

Feb.  24 

Dec.  27 

Feb.  24 «  pec 

Dec  22 

Feb.  22 


Feb.  20 

Dec  22 
Feb.   13 

Feb.  18 


^1 


Jan. 

Jan. 

I 

5     Dec 
^  7  Jan. 


Feb. 
Feb. 


Closing.  I  Opening. 


Nov.  19     Mar.  11 
Nov.  28  ;  Mar.  10 


Dec  25«  Mar.  12 


8 
25  I 


Dec 
Dec 
Dec. 

Dec  28  ' 
Nov.  29  I 

19 

Dec     5  I 

Deo.  28  I 

Dec     4 

Dec  26 


Dec 
Jan. 

^Dec 
)Dec 


4  I  Dec.  10 
27  I  Mar.    9 

Dec  10 
Mar.  I 
Dec  10 
Mar,  1 
Dec.  10 
Mar.  R 
Dec.  9 
Mar.  6' 
Dec  10 
Feb.  23 


Jan.  11 


I 


^Dec 
)Jau. 
SDec 
I^Jan. 


6 
27 

^Dec  5 
^Dec  27 
SDec  4> 
ODec  25^ 
Is  Dec  4»^ 
.{Dec  29 

SDec    4 
^Jan. 

Dec 


Feb.  14 

'  Doc  25? 

I  Feb.  12c 

'  Dec  23  , 

Feb.  16 


4»  Dec 
Feb. 

Dec 

Feb. 

Dec 
Feb. 

Feb. 

)Dec. 
jFeb. 

Jan. 

Dec. 


I 


1  I.Jan. 

31  '  Jon. 

Dec.     1  !  Dec 
Dec  24  I  Jan. 

I 


I  Mississippi  lUver. 
'  loe  mnning. 

*  ice  broke  np  slowly  (date  approximate). 

*  December  2  ice  gorged  in  west  channel  below  gauge. 

*  Partial  break  np. 

*  Ice  gorged  and  oroke  above  bridg^e. 

'  Ice  breaking  and  going  ont  all  week  ending  March  5,  1687. 

*  Ice  dosed  at  Qoindaro.  ,       .^         ^   •" 

*  The  exact  date  of  closing  not  given.    December  14  river  was  full  of  running  i«e,  and  on  December 
21  ice  was*l<)  inches  thick  in  channel. 

>*>  Closed  8  miles  above 

II  River  fnll  of  floating  ice. 

^'  Also  thirty-five  days  in  January  and  Febmary* 
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APPENDIX  VV — BEPORT  OF  MISSOURI  RIVER  COMMISSION.    2327 

Appendix  A  1. 

BEPOBT  OP  SECRETARY  ON  PRECISE  LEVELING. 

Missouri  River  Commission^ 

Saint  Louis,  Mo,,  Novtmher  21,  1887. 

Sir  :  I  have  the  honor  to  report  that  the  work  of  precise  leveling  between  Saint 
Lonis  City  Directrix  and  United  States  Engineer  P.  B.  M.  17  of  Missouri  River  (pub- 
lished list  of  1881)  has  been  completed  by  Mr.  O.  W.  Ferguson,  who  had  charge  of  the 
party. 

It  will  be  remembered  that  the  Missouri  River  levels  were  based  on  P.  B.  M.  12  of  the 
Mississippi  River  Commission,  situated  at  the  month  of  theMissouri  River.  Theeleva- 
•tion  of  this  P.  B.  M.  12  was  given,  at  first,  as  13^.2824  above  Saint  Louis  City  Direc- 
trix. On  this  the  published  Missonri  River  elevations  were  calculated.  In  March, 
1886,  it  was  discovered  that  the  elevation  of  P.  B.  M.  12,  as  finally  determined  and 
published  in  Annual  Report  of  Mississippi  River  Commission  for  1883,  was  given  as 


13.»>3869,  a  difference  of  -f  l^'^i  \ 


From  that  time  to  date  this  4-0'.341  has  been  adopted  as  the  proper  correction  for 
all  the  MiBsonri  River  elevations. 

The  line  of  precise  levels  now  completed  had  for  its  object  a  direct  check  on  the 
elevation  of  Mississippi  River  Commission,  P.  B.  M.  12  above  Saint  Louis  City  Direc- 
trix, and  as  a  result  the  determination  of  the  constant  correction,  if  any,  to  be  ap- 
plied to  the  published  Missouri  River  elevations. 

The  results  are  shown  on  the  table  appended. 

From  an  examination  of  the  table  it  will  be  seen  that  the  constant  correction  to  be 
applied  to  the  elevations  on  the  Missonri  River  as  iiublished  is  -|-  0'.300  instead  of 
-i-U'.341. 

It  should  be  borne  in  mind  that  this  -f  0'.300  error  is  not  to  be  charged  to  the  level 
work  done  on  the  Missonri  River. 

The  last  column  of  the  table  eives  the  correctious  for  the  Missouri  River  due  to 
instrumental  and  other  field  work  errors  for  the  work  between  the  mouth  of^the  river 
and  Saint  Charles ;  and  when  it  is  remembered  that  the  wj^e  level  alone  was  used  on 
the  Missonri  River,  the  figures  referred  to  are  an  indorsement  of  the  opinion  expressed 
in  the  Annual  Report  of  the  Commission  for  18B6,  that  the  elevations  as  determined 
alonj^  the  Missonri  River  are  quite  reliable. 

It  IS  proposed  to  publish,  as  soon  as  may  be,  a  correct  list  of  Missouri  River  eleva- 
tions. 

Very  respectfully,  your  obedient  servant, 

Thko.  a.  Bingham, 
First  TAeutenant  of  Engineers,   U,  S.  Army, 

Secretary  Missouri  Biver  Commission. 

Lieut.  Col.  Chas.  R.  Suter, 

Corps  of  Engineers,  U.  S,  Army, 

President  Missouri  Biver  Commission,  Saint  Louis,  Mo, 
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.hi 

im 

Misaissippi  River. 

H 

> 
•  — 

ll 

iaaoari  River. 

P.  B.  IL  (l-=3'.280869). 

lilli 

0.00 

m 

0.00 

Correction  to  make 
1881  published  ele. 
ration  airree  with 
188  7   determina* 
tion. 

Hit 

nil 

.<^alnt  Lonis  City  Directrix, 
U.  S.  C.  8.  B.  M* 

0.00 
+    0-.0053 
+    0*.  01739 

—  1-1285 

—  8'.  70246 
+    0-.8144 
+    2*. 67194 

—  S-  4820 

—  11'.  42399 
+    3-8325 
+  12'.67:J93 
+    5-. 3488 
+  17'.  54872. 
+  13-  3739 
+  43' .  87801 
+    5-.  9328 
+  19'.  46474 
+    5-.  4821 
+  17'.  98605 
+    1-2833 
+    4'.  21034 
+    7-6448 
+  25* .  07994 
+    7-6472 
+  25' .  08945 
+    7-.  7391 
+  25' .  39098 
+    0-.2074 
+  30'. 20827 

0.00 

0.00 

::':":■.'::::::""- 

30'  mark,  water  gange  at  ( 

Saint  Lonia.                      \ 

M.&.C.P.B.K.15 

—  1»  1411 

—  3'.74';80 
+    0-8190 
+    2'.  68900 

—  3-4998 
— 11' . 48234 
+    3-.  8469 
+  12' .  61790 
+    5-3705 
+  17'.  61990 
+  13-.  3869 
+  43' .  92067 

+6-.  0126 
+0'.  04134 
-0-.  0052 
-.©'.01706 
+0-.  0178 
+0'.  05836 
-4)-  0134 
—0' .  04397 
—0-  0217 
-4)'.  07118 
— 0-.  0130 
— O'.0420C 

89'  mark,  river  iranjge  at( 

Wat*  Wk's,  Saint  Lonis.  { 

M.  K. C.  P.  B.  M.  14 

1 

M.R.C.PB.H.13 

M.  R.  C.  P.  B.  M.  12 

.......... 

Miaaonri  River  P.  B.  M.  6  . 

+43*.  578 
+10'.  142 
+17'.  664 
+  3'.  856 
+24'.  701 
+24'.  683 
+24'.  979 
+29'.  827 



+  0*.  30001           0.0000 

+  0'.  32274     +0'.0227 

Miaaocri  River  P.  B.  M.  7  . . . 

+  0'.  32205     +©'.0220 

Misaonri  River  P.  B.  M.  8. . . 

+  0'.  35434      +0^.0543 

MlssoQri  River  P.  B.  M.  9. . . 

+  0'.  87894     +0'.0789 

Miasouri  River  P.  B.  H.  11 . . 

1 

+  0'.  40645  ;  +©'.1064 

Miaaonri  River  P.  B.  M.  15  . . 

+  ©'.41198     4- ©'.1120 

Miasouri  River  P.  B  M.  17  . . 

+©'.38127 
Mean.. 

+  ©'.0813 

=  ©'.0682 

*  Letter  of  January  30, 1886,  aaya  it  is  at  same  level  as  City  Directrix. 

Appendix  A  2. 


Descriptions  and  elevations  of  henxik-marks  on  the  Missowri  River,  referred  to  Saint  Lows 

City  directrix.  May,  1888. 

I  List  of  bench-marks  No.  1  was  issued  1881-'82.  This  list  is  No.  2.  It  is  corrected  by  all  data  on  file 
up  to  date.  Its  elevationa  were  determined  by  wye  levels,  except  the  foUowins.  which  are  precise 
level  determinations :  6  (12)— 7  (11)— 8  (10)— 9  (9)— 11  (7)— 15  (3)— 17  (U— Each  bench-mark  has  two 
numbers.  The  odo  in  parenthesis  is  the  one  in  the  note  books ;  the  other  Is  that  of  the  complete  old 
series  reckoning  from  the  month  up.  A  new  aeries  is  In  projn^ss.  The  new  bench-marka  are 
placed  on  lines  gcnenilly  straiKht  acroAA  the  valley,  these  lines  being  about  5  miles  apart.  The  deaig- 
nations  of  the  new  bench-mar  ka  are  in  the  form  of  a  fraction,  the  numerator  being  the  number  of 
the  line  reckoning  from  the  mouth  up ;  thn  denominator  being  the  number  of  the  bench-mark  in  tiiat 
line  reckoning  from  the  right  bank.  All  elevations  refer  to  the  Saint  Louis  City  directrix,  which 
is  433.97  feet  above  the  Caito  datum  and  412.71  feet  above  the  Miasisslppi  River  Commission  1881, 
determination  of  mean  Gulf  tide  at  Biloxi.  Miss.] 


Na 

Eleva* 
tion. 

Above 

the 
month. 

1    07) 
Month  Mis- 
souri River. 

Equals  P.  B.  M.  12  of  Mississippi  River  Commission ;  *'  top  of  copper 
bolt  in  stone  in  ground  in  corner  of  woods,  20  meters  west  or  Co- 
lumbia Road,  hOO  meters  fh>m    river,  9  miles  above  Saint  Louis 
water- works,  on  land  owned  by             Chambers" 

Feet. 
43.878 

9.184 

6.370 

7.185 

MUtt. 

2    (16) 

On  east  «ifle  of  1.6-foot  elm,  In  woods  behind  willow  bar,  140  feet  west 
of  hiirli  bank.  2.200  feet  south  of  mouth  of  Miaaonri  River      

3  (15) 

4  (14) 

Equals  *'  B.  M.  80  "  of  1879:  on  east  side  of  2.5-foot  sycamore  on  edge 
of  high  bank  behind  willow  bar,  520  feet  south  of  Missouri  River.. 

On  northwest  side  of  4.5-foot  sycamore,  600  feet  from  river,  200  f»*et 
north  of  U-story  framodwellinccnf  Chrint.  Hiiiscniann,  on  south  side 
of  a  small  dump  of  timber  1}  miles  above  mouth  of  river,  vicinity 
ofP.521.....* 4. 4. .««....*. 4. < .*< «.. 

Ill 
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Dacriptions  and  elevations  ef  hench-marks  on  theMiuouri  ISirer,  efo.— Continaed. 


5    (13) 


6    (12) 


7  (U) 
Jamestown. 

8  ao) 

9 

W 

10 

(8) 

11 

(7) 

moatb. 


13      (6) 


13 

(5) 

Charbonnier. 

14 

(4) 

15 

(3) 

16 

(2) 

17 

(1) 

St. 

Charles. 

17 

(•) 

On  west  side  of  3.2  foot  sycamore,  900  foot  from  river,  400  feet  from 
edge  of  high  bank.  30  feet  east  of  ffoce  line  Ixtween  fields,  one- 
foarth  mite  below  foot  of  iaiand  tow-bead,  2]  miles  above  moatb  of 
river:  viciDltv  of  P.  517 

Ou  1.9fiM>l  black  oak,  ou  side  of  bluff,  70  feet  from  river,  oue-balf 
mile  below  montb  of  creek  at  sito  of  Fort  Belle  B'ontaiue 

Equals  "  B.  M.  70"  of  1879;  on  '2.3-foot  cottouwood,  on  lower  side  of 
ravine  at  Jamestown  LandioK 

Horizontal  furrow  in  bead  of  cnpper  bolt  loaded  into  nortbwest  ex-  > 
posnre  of  hard  limestone  led^e.  about  500  feet  below  foot  of  island  ; 
tow-bead,  780  feet  above  fence,  2,900  feet  above  Jamestown  Landinj;  | 

On  1.6-fooi  pignut  hickory,  ii#  field  on  side  of  blnff,150  feet  IVom 
river,  at  lower  end  of  small  buttom,  2  miles  above  Jame«town  Land- 
ing; vicinity  of  A  920J 

On  3.1-foot  Cottonwood,  on  edge  of  high  water  bank,  behind  willpw 
and  Cottonwood  flat ,-  opposite  head* of  small  island  tow-head,  one- 
half  mile  below  foot  of  Pelican  Bar ;  vicinity  of  sonnding  stake  A  175. 

Horizontal  fnrrow  in  head  uf  copi>er  bolt  loaded  into  hard  limestone 
ledl^e.  on  south  side  of  wagon  road,  and  4.5  f^t  above  its  level,  220 
feet  below  lower  end  of  stone  quarry,  1,200  feet  below  Hall's  or 
Music's  ferry 

On  north  side  of  2-foot  burr  oak,  170  feet  from  river,  on  line  between 
woods  on  west  and  fields  on  east,  ono-qnarter  mile  above  small 

island  willow  tow-head,  l^milra  above  Hall's  Ferry 

Ou  west  side  of  2-foot  elm,  120  feet  from  river,  on  west  side  of  clump 
of  timber  1  mile  below  Charbonnier  Bluff,  and  about  one-quarter 
mile  below  bead  of  Charbonnier  Island 

On  west  side  of  3.3- foot  cotton  wood,  120  fi*et  from  river,  216  feet 
south  of  l^-story  frame  dwelling  of  Louis  Knapp.  The  tree  stands 
in  lane,  500  feet  above  Charbonnier  Bluff 

On  1.2-foot  black  oak,  on  east  side  of  wagon  road,  40  feet  from  edge 
of  high-water  bank,  1  mile  from  edge  of  shore  bar,  about  1  mile  above 
Charbonnier  Blnff 

On  northwest  side  of  1.0- foot  Cottonwood.  150  feet  from  edge  of  high- 
water  bank,  in  cottonwood  timber,  opposite  or  a  little  way  above 
head  of  Holme's  Island,  about  1  mile  from  edge  of  shore  bar,  3 
miles  below  Saint  Charles  Bridge 

Horizontal  fnrrow  in  head  of  copper  bolt  leaded  Into  northwest  side 
of  seventh  pier  from  Saint  Charles  end  of  bridge  at  Saint  Charles, 
Mo 


18  (157) 

19  (156) 

20  (155) 

21  (154) 

22  (153) 

23  (153) 

24  (151) 

25  (ISO) 

26(149) 
CotUevUle. 

27  (148) 

28  (147) 

29  (146) 

30  (145) 

31  (141) 


Gauge  B.  M.— A  cross  (+)  out  on  top  of  horizontal  surface  of  pro- 
jecting rock,  on  first  course  of  masonry  above  ground,  on  southwest 
corner  of  Pier  No.  1  (counting  from  left  bank),  of  Saint  Charles 
Bridge,  at  Saint  Charles,  Mo 

'*  B.  M.  77  "  of  1879~on  southwest  comer  of  oflbet  course  of  west  col- 
umn supporting  trestle— first  column  west  of  west  pier,  Saint 
Charles  Bridge 

"  B.  M.  78  "  of  1879.  Top  of  foundation-course  at  northeast  comer  of 
2}-story  brick,  on  southwest  comer  of  Second  and  Wood  streets, 
Saint  Charles,  Mo 

On  3.3-foot  sycamore,  westward  one  of  a  pair  standing  100  feet  fh>m 
river.midway  between  A's  884  and  888 

On  2- foot  maple,  30  foot  from  foot  of  blufS;  125  feet  from  bana,  at  point 
of  bluft  nearest  river,  just  above  A  883 

On  1.4-foot  cottonwood,  on  south  side  of  dry  chuto,  1,500  feet  below 
A  870 

On  1.7-foot  elm,  80  feet  from  river.  225  feet  above  A  886.  .<. 

On  2.5- foot  cottonwood.  20  feet  from  bank,  at  landing  near  A  802,  oppo- 
site middle  of  Catfish  Island 

On  8-inoh  sycamore,  300  feet  from  river,  opposite  A  863, 1,800  feet  be- 
low A  858;  opposite  foot  of  Bonhomme  island 

On  2.5- foot  box  alder,  standing  alone  In  acnltivated  field,  350  feet  from 
river,  2,250  feet  below  A  856 

On  1.7-foot  pignut  hickory.  150  feet  from  bank,  1,000  foet  south  from 
house,  30()  feet  above  A  864 

On  1.9-foot  black  walnut,  one-quarter  of  a  mile  west  from  house  of 
Emrst  Kroenig,  250  feet  from  river,  abont  opposite  CottleviUe 
Landing 

On  2-foot  elm,  300  feet  southwest  from  honse  of  William  Walter,  one- 
quarter  of  a  mile  from  river,  about  opposite  R.  B.  0  649 

Ou  3. 3- foot  maple,  100  feet  fVom  river  bank,  on  bank  of  ditch  or  dry 
creek,  opposite  Howell's  Island 

On  1 .9>foot  litm.  120  feet  from  river,  st  foot  of  bluff,  400  feet  below  low- 
est point  of  rock  bluff  above  Howell's  Island 

On  L7foot  sycamore,  at  mouth  of  dry  branch,  in  gully  at  A  ^40. 

UoriTsontsl  furrow  in  bend  of  copper  bolt  leaded  into  vertical  face  of 
rock  600  ieel  above  Tavern  Kock,  and  20  feet  above  large  crag  lean- 
ing against  cliff  ..«4.*«..i4.(j.(<.iii..i«i ....« 4 ;*., 


11.154 


19.4G5  i 
17.9R6 


MUei, 
2.7 


0.3 
7.3 


4.21U 

7.8 

25.080 

9.3 

17.071 

.  10.9 

19.775 

16.4 

23.374 

1&5 

24.392 

19.8 

26.391 

20.7 

22.637 

22.1 

30.208 

25.1 

2&G91 

35.895 

39.568 

29.861 

27.4 

29.715 

28.6 

34.752 
8a593 

32.8 
34.1 

39.554 

36.3 

85.896 

39.2 

47.032 

40.8 

45.075 

41.3 

47. 912 

43.8 

54.504 

46.1 

46.723 

47.9 

53.938 
46.  H4 

48.9 
51.1 

41.677 

68<] 
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DeioHpthm  and  elevatiom  of  benoh'tmrks  on  ike  MUeouri  Bwer,  fto.— Continued. 


No. 


DeteripUon. 


82  (U3) 
St  Albaus. 

33  (142) 

34  (141) 
3^  (140) 

36  (130) 
AnffOiita. 

37  (138) 

38  (137) 
30  (130) 

40  (135) 

41  (134)  i 
*  Soath  Polut.  I 

42  (133)  I 

42  (a)  j 

i 
Waflhingtoit. 

I 

43  (132)  ; 
43     (a) 

43  (6) 

44  (131)* 

45  (130)   I 

46  (129)   ' 
Newport.    I 

46      (a)  I 

46  (b) 

47  (128) 

48  (127) 

49  (126) 

GO  (126) 
New  Haven. 

51  (124) 

52  (123) 

53  (122) 
Hoohn'8 

Lantlintr. 
54  (121) 

55(120) 
56(119) 

57  (118) 
Batos  Island 


On  1.5-root  linn.  40  from  rivor,  300  feet  below  first  jioittt  of  blnfT  be- 
low Saint  Albhna,  Mo  

Ou  1.7-foot  oak,  in  recess  between  blnifs,  known  as  "Eddy  Hollow,'* 
under  main  bank.  Just  below  A  834 

On  a  doubled  and  twisted  white  walnot,  2.5  feet  in  diameter,  in  golly 
Just  above  A  832 

On  1-foot  oottonwood,  on  east  bank  of  dry  sloogh,  600  feet  north 
from  bouse,  vicinity  of  A  830 

On  1.5-foot  Cottonwood,  90U  feet  from  river,  standing  alone  in  wheat 
fli^ld  just  opposite  Augusta,  Mo 

On  2-four  black  oak.  200  feet  f^m  river  in  grove  Abont  three-fonrths 
mile  above  A  8i8,  200  foet  below  fence  coxuer,  1,500  feet  above  fknn 
houtto 

On  3  foot  box  alder,  2,500  feet  below  A  826,  250  feet  from  river,  in 
tield  owuod  by Hinkle 

On  1.2-foot  hack  berry,  200  feet  from  river,  ISO  feet  below  fence  be- 
tween wheat  field  and  first  timber  below  8outh  Point,  Mo 

On  1-foot  white  walnut  100  feet  south  from  railway,  in  glade,  one* 
half  mile  above  section  house,  1^  miles  below  Sonth  Point,  Mo. ... 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  cut  rock, 
about  1,000  feet  above  depot  at  South  Point.  Mo 

On  1.5-f'oot  elm,  20  feet  south  from  railway,  by  spring,  abont  1  mile 
below  Washington,  Mo 

T.  B.  M.  3',  on  corner  of  red  sandstone,  ton  layer  of  west  abat- 
ment,  river  aide  of  open  culvert  **No.  14a^'  of  Missouri  Paciflo 
Kaili-oad,  abont  seven-eighths  of  a  mile  above  Washington,  Mo., 
railroad  stationhonae 

"  B.  M.  75"  of  187»;  northeast  comer  of  door-sill  of  Elm  street  en- 
trance of  two-storv  brick  building  on  northwest  comer  of  Water 
and  Elm  streets,  Washington,  Mo 

"B.  M.  74'*  of  1879;  northwest  comer  water-table  of  three-story 
double  brick,  on  southeast  comer  of  Water  and  Elm  streets,  Wash* 
ington.  Mo 

On  2.1-foot  sycamore,  on  main  bank.  800  feet  ftom  chnte,  200  feet 
fromrailwa3%  1^  miles  above  Washington.  Mo 

T.  B.  M.  5,  on  extreme  southwest  comer  of  large  out  stone  used  for 
bearing  for  the  west  end  of  the  south  Iron  putte  girder  of  the  Mis> 
noori  Pat^ilic  Railroad  iron  bridge  over  the  St  John>  Creek,  about 
2^miies  from  Washington,  Mo 

T.  B.  M.  5'.  is  a  tmint  within  the  upper  loop  of  the  ''B"  of  the 
railroad  "  B  -h  M,"  rut  in  the  upper  snr&ceof  thesonth  end  of  the 
west  abutment  of  the  iron  bridge  *'  No.  15,*'  over  the  St.  John's 
Creek.  Missouri  Pacific  Railroad.  2}  miles  above  Washington,  Mo.. 

One  10-incli  cotton  wood,  50  feet  southwest  from  reference  tree  of  A 
812 ..; 

Mark  "  O  "  cut  on  northwest  corner  of  top  of  rlverward  wall  of  cul- 
vert 2  miles  below  Newport,  Mo.. 

On  2.3rgot  oak,  300  feet  south  from  railway,  on  west  side  of  bluff, 
2.000  feet  below  Newport,  Mo 

T.  B.  M.  10, 18  a  —■"l  chiseled  on  the  southeast  comer  of  the  top  cop- 
ing stone,  east  ond  of  land-side  wall  of  the  arched  culvert  of  the  Mis- 
sonrl  Paciflo  Railroad  over  the  "Little  Bceuf "  Creek,  300  feet  above 
D nndee.  Mo.,  station-house 

T.  B.  M.  10',  is  a  i  chiseled  on  the  aonthwcst  comer  of  west 
end  stone  of  coping  Htone  on  retaining-wall  east  side  creek,  land- 
wartl  side  of  arched  culvert  over  the  '^Little  Bceuf  Creek,  300  feet 
above  DundoQ,  Mo.,  station-honso 

On  northeast  comer  of  ton  of  east  abutment  of  railroad  bridge  No.  16, 
1  mile  aliovo  Newport,  Mo 

Horizontal  farrow  in  oead  of  copper  bolt  set  into  cut  rock  at  head 
of  chute  or  cut  off  alio ve  Newport,  Mo 

On  northeast  comer  of  west  abutment  of  bridge  1^  miles  below  New 
Haven.  Mo 

On  northeast  comer  water-table  of  S-story  brick  store  of  New  Ha- 
ven Merchandise  Company,  New  Haven,  Mo : 

On  northeast  comer  northwest  wing-wall  of  Missonri  Paciflo  Ball- 
road  culvert,  150  feet  above  head  of  willow  bar,  at  A  7M 

On  3.2-foot  elm,  on  main  bank,  behind  willow  bar,  near  A  7IM  and 
railroad  station  EUah 

On  2- foot  elm.  200  feet  from  river  in  field,  at  head  of  long  willow  bar, 
2,000  feet  above  A  702,  at  Hochu's  Landing,  Mo 

On  3fiMU  sycamore.  300  feet  from  river,  at  eastern  edge  of  timber, 
1,200  fw^t  above  A  700 

Ou  l.7-fQot  eitu,  OD  bench,  midway  between  R.  B.  O'"  467  and  468. .... 

On  1.7-foot olm,  2iW  fint  from  river,  about  1,500  feet  below  A  786, in 
first  woods  below  BaU>s'  Island 

On  10-inch  sycamore,  \iO  feet  from  railway,  at  base  of  bluff,  1,500  feet 
west  from  houseof  AtigustOatftmeier  ..«.«/// ^«. /..<<#..•«< 
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Xo, 


S8(117) 

59  (118) 
Hemuunn 


00  (115) 

<il  (114) 

02(113) 

63  (112) 
GaAconade 
RiT6r. 

01  (lU) 

05  (110) 

00(109) 
BlufRoD. 
07  (108) 


08  (107) 

.09  (100) 

Portland 

70  (105) 


Deflcription. 


On  l.S-foo(  black  walnut,  at  point  of  bluff  above  receas  in  bluffs,  jnat 
above  head  of  Batea'  Island  Chute 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  rock  at  end  of 
railroad  out  entering  Hermann,  Mo.,  from  above 

"KM.  72  "of  1879— on  northeast  corner  of  the  coping;  of  the  head 
wall  of  the  west  abutment  of  bridge,  200  feet  east  of  depot  at  Her- 
mann.Mo.    [Doub^l.) 

"  iS.  M.  71 "  of  1879— on  northeast  comer  of  water-table  of  three-story 
brick  hotel  known  as  the  "White  House,"  at  Hermann.  Mo 


71  (104) 

72  (103) 

73  (102) 


On  2.5-foot  elm,  eastward  one  of  a  pair  standing  between  railway  and 

river,  i^  railes  above  fiermann,  Mo 

Mark — '/"">  "  out  into  top  of  second  course  of  rock,  north  and  oast 

abutment,  bridge  No.  "20. "  Missouri  Pacific  Itailroad , 

On  stump  of  cluster  of  4-inch  elms  at  base  of  blufl,  800  feet  below  A 

702 

Horizontal  furrow  in  head  of  copper  bolt  set  into  face  of  cut  ro<'k  at 

side  of  Missouri  Pacific  JRailroad,  3, 000  feet  below  Gasconade  Bridge 

On  1.0-foot  elm,  150  feet  southeast  from  pink  house  of  G.  Hacck,  be- 
tween A  'e  760  and  758 , 

On  3-foot  elm,  300  feet  from  river  by  fence,  Just  behind  house,  near 
'  754 


74  (101) 

75  (100) 
Saint  Anbert. 

70    (99) 

.       ,77    (98)  I 

78  (97)  i 

79  (90)  j 
Bon  not's 

Mill. 

80  (95) 

81  (94) 

82  (93) 

83   (92) 
Osase  Khrer. 

84  (91) 

85  (90) 
80    (89) 

87  (88) 

88  (87) 

Jefferson 
City. 

»    {80) 


On  1.7-foot  elm,  500  feet  from  river,  at  edge  of  woods,  300  feet  below 
fence  corner,  on  place  of  Henry  Tay,  near  A  752 

On  1.7-foot  Cottonwood,  40  feet  fh>m  river.  00  feet  from  road,  one- 
quarter  mile  above  head  of  island  above  Bluffton,  Mo.,  about  1,000 
feet  above  A  748 

On  1.7-root  eliu,  100  feet  from  chute,  midway  down  Portland  Island  .. 

On  1.3  foot  Cottonwood,  400  feet  from  chute,  on  south  side  of  dry  slough 
oppositeheadofPorthuid  Island;  at  A  740 

On  l.&-foot  Cottonwood,  150  feet  from  river,  about  2  miles  below  Cham 
ois,  Mo.,  vicinity  of  A  730 

On2.3-root  sycamore,  200  feet  from  river,  100  feet  below  field  on  right 
bank  of  dry  slough,  about  4,500  feet  below  Chamois,  Mo 

On  2  5-foot  Cottonwood,  in  field  500  feet  northeast  from  house  of  Louis 
Reif'steak,  and  300  feet  from  river 

On  twin  cottonwood,  2  feet  in  diameter,  400  feet  At>m  river,  300  feet 
west  ttom  house  of  W.  M.  Prior,  on  the  Huston  place,  half-way  be 
tween  Saint  Aubertand  Chamois 

Horieoiital  furrow  in  head  of  copper  bolt  l«^aded  into  rock,  south  side 
east  abutment,  bridge  No.  24,  Missouri  Pacific  Railroad,  1  mile  be 
low  Saint  Aubert  Station , 

On  southwest  corner  top  of  rock  base  of  northeast  comer  post  of 
bridge  No.  20,  Missouri  Pacific  Railroad 

Mark  "  Q  "—cut  in  top  of  rock  at  southeast  comer  of  north  abut- 
ment of  bridge  No.  27,  Missouri  Pacific  Railroad 

On  1.9-foot  cottonwood,  on  bank  Just  in  ft-ont  of  depot  ut  Isbell  Sta- 
tion, Missouri  Pacific  Railroad 

Mark  '*  G  " — cut  Into  top  of  rock  at  southwest  corner  east  abutment 
of  culvert,  000  feet  from  river,  and  2  miles  below  Bonnot'sMlll.  Mo. 

On  3.3foot  elm,  50  feet  north  from  Missouri  Pacific  Railroad,  1,000 
feet  below  Bonnet's  Mill  depot 


Eleva- 
tion. 


"  U.  S."  cut  into  top  of  rock  base  of  northeast  comer-post  of  bridge 
No.  29,  Missouri  Pacific  Railroad 

"U."  cut  into  top  of  rock  base  of  southwest  comurpost  of  bridge  No. 
29,  Missouri  Pacific  Railroad 

Horizontal  funow  in  head  of  copper  bolt  set  into  cut  face  of  rock,  250 
feet  from  river,  and  200  feet  above  bridge  No.  30,  Missouri  Pacific 
Railroad 

On  1.3-foot  black  walnut,  25  feet  from  river,  at  mouth  of  Osage 
River,  lower  side 

On  southwest  comer  east  abutment  bridge  No.  32,  Missouri  Pacific 
Railroad 

On  2-foot  oak,  50  feet  from  river,  and  50  feet  from  upper  bank  of 
Moreau  Creek 

On  1.5-foot  sjrcamore,  on  south  bank  of  cut,  900  feet  below  tunnel, 
4  miles  below  Jefferson  City,  Mo.,  opposite  mile  post  121  miles  Arom 
Saint  Louis,  Mo ..:.. 

On  northwest  comer  of  east  abutment  of  small  bridge  above  P.  155, 
about  at  R.  B.  0  248 !. 

On  southwest  comer  of  copina  of  east  abutment  of  small  bridge 
7.000  feet  below  capitol  building  of  Missouri 

"  B.  M.  70  "  of  1879— top  of  lower  step  at  northeast  comer  of  north- 
east wing  wall  of  first  culvert  below  passenger  depot  at  Jefferson 
City,  Mo ^.. 

Rqnals  "B.  M.  09''  of  1879— top  of  lower  step  at  northwest  comer  of 
northwest  wing  wall  of  first  open  culvert  below  passenger  depot 
atJefferwmCity.Mo *.-.,V.,.*.. --....... ...^.,...r.- 
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00  (85) 
90  (a) 

•0  (!») 

01  (84) 
08  (83) 


08  (82) 

CUytTille. 

94(81) 

95(80) 
06  (79) 

07  (78) 

08(77) 
Marion 
09(76) 
lOa  (75) 

101  (74) 

102  (73) 

103  (72) 

101  (71) 

105  (70) 

Provideoce 

100  (68) 

107  (68) 

108    (67) 

100    (66) 

110    (65) 

111    (64) 
113    (6J) 

113  (62) 

114  (61) 

115    (60) 
Rooheport. 

116    (50) 

117    (58) 

118    (57) 

110    (56) 

120    (55) 

Qwagft  B.  Iff.— east  end  of  eaat  door-sin  of  Lohman'swrnreboiiM,  foot 
of  Jefferaon  street,  Jeflenon  City,  Mo , 

HorixontAl  furrow  in  head  of  copper  bolt  I«*ded  into  rock  of  ri^cr- 
wardcatCicoof  Capitol  HiU,  JeiTerton  City,  Mo 

Oanffo  B.  M.  "C."— Knob  cat  on  projection  of  rock  about  .2  foot 
below  top  of  elerenth  coarse  of  maaonrv.  coanUnx  from  top,  20 
feet  east  of  foot  of  arch,  in  north  face  of  Missouri  Pacific  Railroad 
calvert,  at  Jefferson  City,  Mo 

Ganse  B.M.  "P.  H.  "—Knob  cut  on  projection  of  rock  ledco.  about 
3  leet  above  groand,  in  an  old  cellar  about  100  feet  w^t  of  old  pork  • 
house,  and  aooot  SO  feet  north  of  Mlasoari  Pacific  Bailroad  track, 
Jefferson  CM  ty.  Mo 

On  shelf  in  cut  rock,  10  feet  from  Missouri  Pacific  Railroad,  one«half 
mile  below  Gray's  Creek.    [Indejiniteneu  ef  location  probably  rtn-  > 
derithiM  B.  M,  vatuelett] 1 

On  2-foot  sycamore,  in  old  roadway,  120  feet  ftom  bluff,  about  one-  i 
qaarter  mile  above  site  of  A  680 , 

On  1.7-foot  oak,  at  fence  lietween  cornfield  and  woods,  next  blufi;  near  • 
lower  end  of ' '  Gsle  Farm, "  opposite  Clay sville.  Mo ' 

On  1.3-foot  twin  hackberrv,  in  north  and  south  fence  row.  250  feet  from  1 
bluff,  one-quarter  mile  m>m  chum  behind  Stanley  Island,  1^  miles  | 
above  Claysville.  Mo i 

Onl.S-foot  olm,8  feet  from  river, 300  feet  below  A  670 1 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  rock  300  feet 
above  end  of  roach  of  bluffs  exteuding  from  Sngar  Loaf  Rook  down 
stream 

B.  M.  on  knob  cut  on  outermost  point  uf  Sugar  Loaf  Rock 

On  1.5-foot  oak,  850  feet  from  rive< ,  1,500  feet  above  mouth  of  creek,  H 
miles  below  Marion,  Mo 

Equals  "B.  M.67*'  of  1870— on  2.5-foot  sycamore,  SO  feet  from  riv^r, 
near  turn  in  road,  one-quarter  mile  below  Marion,  Mo 

On  1.8-foot  Cottonwood,  100  feet  from  river,  near  site  of  A  660  

On  1.5-foot  sycamore,  on  slope  of  bench,  behind  wooded  sand-bar,  800 
feet  from  river,  and  1,300  feet  below  A  656 

On  3  loot  oak,  leaniug  westward,  300  feet  fhim  river,  on  bank  of 
Factory  Creek,  one-kalf  mile  above  Jamestown  Landing,  Mo., 
about  1,000  feet  above  A  652 

On  1. 5- foot  sycamore,  250  feet  from  river  and  XJ.  S.  li^ht.  in  cornfield 
one-quarter  mile  below  mouth  of  chute ;  700  or  800  feet  below  A  650. 

On  6-inch  willow,  40  feet  from  chute,  4.500  feet  above  iu  mouth,  which 
is  1,000  feet  below  A  644 

On  4ioot  cottonwoo<l,  600  feet  southeast  firom  house  of  Richard  Bruce, 
6,000  feet  south  fromBruoe's  Landing,  head  of  Nashville  Island... 

On  1.6- foot  hockberry,  100  feet  from  river,  about  1.000  feet  above  A 
640,  and  three-quartere  mile  aboTO  Providence,  Mo 

On  1.5-foot  black  walnut,  on  south  side  of  road,  25  feet  west  from 
tnm  in  road,  250  feet  from  river,  and  three-quarters  mile  below 
Wolfe's  Point. 

On  1.7-foot  red  oak,  on  bank  at  base  of  bluff,  one-half  mile  above  Big 
Splice  Creek,  near  A  632 

On  5.0-foot  Cottonwood,  In  field  at  base  of  blnff,  1,000  feet  below  Petit 
Saline  Creek 

On  4-foot  Cottonwood,  200  feet  i^m  river,  800  feet  northeast  from 
bouse  of  H.  L.Forsythe;  2,000  feet  above  A  624 

On  2.5-foot  elm  (Tory  high),  at  roadside,  200  feet  fh>m  chute,  and 
400  feet  west  from  house  of  A.  Rimel,  three-quarters  mile  above  foot 
of  Terrapin  Island  

On  3foot  Cottonwood,  at  roadside,  6,000  feet  south  from  B.  M.  113 

On  elm,  at  roadside,  1.500  feet  from  river,  near  house  of  James  Pow- 
ell, about  opposite  head  of  Terrapin  Island 

On  sycamore,  at  roadside.  2.'>0  feet  from  river,  at  site  of  A  610 

On  2-foot  honey  locust.  150  fi^t  from  river,  in  front  of  R.  H.  Walker's 
house.  1,000  feet  below  A  606 

On  4-foot  elm,  500  feet  from  river,  800  feet  west  from  house  of  John 
Walker,  about  1,800  feet  above  A  600,  one-half  mile  above  Overton, 
opposite  Rocfaeport,  Mo 

On  3-foot  red  elm,  in  field,  200  feet  west  from  north  and  south  road, 
about  600  feet  from  river,  near  site  of  A  506 

On  1.2-fuot  sycamore,  15  feet  from  the  river,  at  mouth  of  creek,  where 
bluffs  leave  river.  2  000  bolow  A  502  

Horizontal  farrow  in  head  of  copper  bolt  leaded  into  face  of  rock  on 
bluff  side,  on  lower  side  of  recess  in  bluffs,  in  which  stands  an  old 
stooe  mill,  3.0('0  feet  below  foot  of  Franklin  Island,  and  near  site  of 
A  688 

On  3. 3- foot  Cottonwood,  on  bank,  one-half  mile  above  the  foot  of 
Franlclln  Island 

On  I'foot  Cottonwood,  at  base  of  rock  bluff,  150  feet  from  chute,  20 
feet  from  vertical  rook,  1^  mllea  below  BooaviUoi  Mo  ...•44.4«««*f 
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175.1 
177.0 
178.3 


IflO.O 
181.1 


163.173        182.9 


184.0 
185.2 

188.3 
189.7 
190.3 

102.9 
194.0 
199.3 
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BoonTiUe. 
121    (54) 

123    (53) 

123  (52) 

41 
1 
Boonrille. 
41 
2 

124  (51) 

125  (60) 

126  (49) 
Lamine 

Klver. 

42 

I 

McMahon 

Creek. 

42 
2 

42 
3" 


127    (48) 


128 

(47) 

129 

(46) 

130 

(45) 

131 

(44) 

43 

1 
Arrow  Boelc. 

43 
2 

43 

"3 

• 

132  (43) 
Arrow  Rock. 

133  (42) 

44 

1 
Liabon. 

"B.  M.63*'  of  1878— on  top  of  stone  on  west  side  of  Main  street,  be- 
tween Levee  and  Alley,  marking  high  water  of  1841,  Boonyillo,  Mo . 

H.  W.  of  1844  at  Boonvlile,  Mo 

*'  B.  M.62"  of  1878— northwest  corner,  stone  door  sill  at  northwest 
entrance  to. two  and  one-half  story  brick  warehouse  on  east  side  of 
Main  street,  fronting  on  Levee,  at  Boonville,  Mo 

Horizontal  farrow  in  head  of  copper  bolt  leaded  into  face  of  south 
abntmeut  of  Missouri,  Kansas  and  Texas  Railroad  bridge,  Boon- 
ville, Mo 

On  4-foot  oottonwood,  on  bank,  1,000  feet  above  brewery  above  Boon* 
ville.  Mo 

On  1.0- foot  sycamore,  on  bank  at  foot  of  hills,  2,000  feet  below  A  576, 
about  2|  miles  above  Boonville,  Mo 

On  right  bank,  about  2^  miles  above  Boonville  bridge,  half  a  mile 
below  old  coal  bank  and  creek.  200  feet  below  Little  Creek,  in  little 
pocket  in  blnff,  30  feet  from  tlie  river  bank 

On  left  bank,  6,061  feet  north  of  \ ,  in  bottom,  half  a  mile  from  river, 
in  north  fence  of  east  and  west  road,  in  front  of  T.  L.  Tensley'o 
house,  one-eighth  of  a  mile  west  of  quarter  section  corner,  on  east 
side  Sec.  2,  T.48,  R.  18 

On  2.5-foot  elm,  150  feet  from  river,  at  mouth  of  small  stream,  1,500 
feet  above  A  570 

On  2-foot  blRf'k  walnut.  100  feet  from  river,  at  mouth  of  creek,  about 
1,500  feet  below  A  MS 

On  1-foot  twin  elm,  'do  feet  from  river,  1,000  feet  below  Lamine  River. 

On  right  bank,  at  foot  of  bluff,  ]|  miles  above  "General  Ashley^s 
drove,"  on  lower  edge  of  McMahon  Creole  bottom,  5U0  feet  from 
mouth  of  creeic,  200  feet  from  the  right  bank  of  "Slaughter  House 
<;hut«."  6  feet  from  rock  lodge  (about  20  feet  high)  where  it  slopes 
down  tobacic  side  of  spur  

On  left  bank,  half  a  mile  from  river,  aud  about  1,200  feet  east  of 
Frank  Bianlceusbaker's  two-story  frame  house,  1,400  feet  nortlienst 
from  school-house,  District  No.  7,  in  center  of  fence,  about  300  feet 
sontb  of  bench,  3  or  4  feet  high,  and  sloping  to  the  north 

Is  half  a  mile  from  V,  near  torn  in  road  or  lane  running  northeast, 
abont  half  a  mile  from  swamp,  40  feet  toward  river  from  house,  on 
high  bench  running  east  and  west,  abont  70  feet  north  of  south 
fence  of  road  prolonged  through  field  and  land  owned  by  F.  Blank- 
ensbaker 

On  4.1-foot  sycamore,  800  feet  ftx>m  Slaughter  House  Chute,  at  mouth 
of  Moon  Branch,  150  feet  fh)m  bluffs,  2,000  feet  above  mouth  of 
chute 

On  1.7>foot  bkick  walnut.  200  feet  from  right  bank  of  Slaughter- 
House  Chute,  at  end  of  timber  just  below  head  of  said  chut^ 

On  3-foot  linn,  in  belt  of  timber  on  Harrison  farm,  about  2,000  feet 
southwest  from  mouth  of  chute  behind  Arrow  Rock  Island 

On  2-foot  elm.  in  field,  200  feet  from  Arrow  Rock  Island  Chute,  2.000 
feet  fh>m  foot  uf  bluffst,  5,000  feet  above  mouth  of  chute  at  A  556 

On  8.4-foot  sycamore,  in  corn-fields,  1,800  feet  below  A  552,  150  feet 
from  chute 

On  right  bank,  abont  Ift  miles  below  Arrow  Rock,  Mo.,  and  abont 
200  feet  above  Slough  Creek,  on  foot  of  blnff,  150  feet  from  point 
where  bluff  turns  up  the  creek  valley,  abont  100  feet  toward  river 
from  rock  ledge  in  hollow  in  bluii;  l6  feet  from  foot  of  slope 

On  left  bank,  one-half  mile  from  river,  in  middle  of  bottom,  in  north 
fence  of  east  and  west  road,  730  feet  east  of  northwest  corner  Sec. 
14,  T.  40,  R.  18,  Howard  County,  Mo.,  in  fh>nt  of  and  opposite  side 
of  road  from  J.  A.  Fisher's  two-story  frame  house 

On  left  bank,  at  foot  of  bluff,  4,890  feet  northeast  frx)m  V.  and  abont 
2,000  feet  north  of  school-honse,  district  No.  4,  in  recess  of  bluff, 
about  275  feet  southeast  from  John  Step's  log.house.  230  feet  east 
from  road,  in  fence  50  feet  from  foot  of  bluff  dope,  480  feet  north  of 
Fairbanks  weighing  scales 

"Bw  M.61"  of  187»-top  of  hole  drilled  in  rock  at  A  560 

HoriEontal  furrow  in  head  of  copper  bolt  leaded  into  point  of  rock 
at  Arrow  Bock  Feri^  Landing 

On  8.3-foot  ootton-wood,  at  roadside,  1,100  feet  sonth  from  house  of  J. 
Craig,  abont  2  miles  above  Arrow  Bock,  Mo 

At  foot  of  Unfll  on  right  bank  of  river,  nearlv  opposite  the  town  of 
Lisbon*  Mo..  It  is  between  two  creeks,  wnich  come  out  of  the 
bluii;  500  feet  below  the  upper  and  about  1,100  feet  above  the 
lower  one,  300  feet  southeast  from  J.  W.  Leeper's  log-house,  and 
600  feet  northeast  of  J.  A.  Leeper's  log-house,  both  on  bluff.  6  feet 
in  fivnt  of  highest  point  (16  feet  high)  of  rock  ledge,  which  crops 
out  about  200  feet 


Feet. 
18.5. 153 
184. 800 


177.854 

172.988 
176.572 
177.742 

183.540 

178.468 

178.650 

184. 926 
182. 519 


18L  441 
179.658 

181. 590 

183.422 
183. 461 
189.400 
190.533 
184.817 

196.746 

184. 142 


204.300 
17&043 


183.843 
188.444 


197.0 


197.0 

197.4 
198.1 
199.6 

199.8 


200.8 


201.7 
202.6 


204.4 


201.5 
206.4 
2C6.8 
207.8 
209.0 

209.6 


210.8 
211.2 
213.2 


184.723   214.4 
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Gltitfgow 
Bridge. 
141    (34) 

111 

(a) 

142 

(33) 

143 

(32) 

144 

(31) 

Is  on  right  bank.  7,774  feet  west  of  V.  fu  ^eat  fence  of  north  and  sopth 
road,  about  1,880  feet  north  of  Hugh  Craig's  two-storv  white  frame  > 
honae.  Is  630  feet  soath  of  northwest  comer  Sec.  10,  T.  50,  R.  18. . , 
On  left  bank,  one-half  mile  below  Lisbon,  Ho.,  in  woods,  133  feet  , 
above  (ap-rlver)  corner  of  fence— probably  east  and  west  fence  he-  ; 
tween  Sees.  25  and  26.  in  little  pocket  in  blafl^  in  mouth  of  "draw"  i 
between  road  and  river,  30  feet  from  road  and  20  feet  from  river. . . 
On  1.7-foot  elm,  3,000  feet  from  river,  at  a  point  9^00  feet  below  &:• 

line  City,  on  county  road  across  point  to  Arrow  Rock,  Mo 

On  2.5-foot  cbincapin  oak.  one-quarter  mile  from  river,  250  feet  south 

from  house  of  Simon  Diggs,  I^  miles  below  Saline  City,  Mo       

On  2.2foot  white  oak,  600  feet  south  from  river,  At  first  timber  be- 
low Saline  City,  Mo  

On  right  bank,  about  one-half  mile  above  Saline  City,  Mo.,  near 
mouth  of  aecond  creek,  about  300  feet  flrom  river  bank  aud  same 
distance  from  bridge  over  creek.     It  is  on  north  aide  of  creek  at 

foot  of  bluff i 

I  On  left  bank,  6,570  feet  southeast  of  Vt  in  north  and  south  fence,  on  | 
I      land  owned  by  J.  Liggett*  and  about  one-half  mile  south  from  his  , 

'     house,  which  m  on  comer  of  road  about  500  feet  from  river 

I  On  left  bank,  on  continuation  of  line  from  Y  ^  V«  3,806  feet  from  V- 
I      Is  1,100  fe^t  south  of  little  valley  where  brook  and  road  enter  bot- 
tom land,  800  feet  north  of  point  where  creek  comes  to  bluff,  300 
I      feet  south  of  rock  spur  40  feet  high,  and  30  feet  firom  foot  of  blnff, 

'      in  west  fence  of  road  running  along  bluff 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  lock  at  npper* 

I      most  exposure,  one-half  mile  above  Saline  City,  Mo 

I  On  8-inch  sycamore,  150  feet  from  river,  1|  miles  above  Saline  City, 
Mo 


Feet       Miles. 
182.284    


200.270 
187.683 
191. 510 
192.648 


I 


48 
f    • 
Cambridge. 
48 
2 

48 
3 


On  2-foot  elm,  80  feet  fh>m  river,  on  high  sand  knoU  in  point  of  tim- 
ber opposite  foot  of  ialand  below  Glasgow,  Mo , 

On  right  bank,  opposite  Glasgow,  Mo.  It  is  1,620  feet  west  of  center 
of  Sec.  0,  T.  51,  R.  18,  and  about  20  feet  north  <^'.  center  of  lane  run- 
ning west  fh>m  center  of  Sec  0,  in  edge  of  wood,  1,150  feet  west  ot 
high  bench  and  B.  Meyer's  house  on  bench,  and  one-quarter  mile 
southweatof  H.  Mastermann's  house  on  bench 

On  left  bank,  about  10.000  feet  below  Glasgow,  Mo.,  175  feet  ftbove 
mouth  of  first  creek  below  Hurricane  Creek,  on  little  bottom  Just 
back  of  fence  in  recess  in  bluff.  Bocky  ledge  begins  on  bank,  about 
125  feet  above  the  B.  M 

On  4.1-foot  cotton-wood,  70  feet  from  river,  1.1  mile  bolow  Glasgow 

Bridge 77!:.... 

On  rlsht  bank,  opposite  Glasgow,  Mo.  It  is  1,620  feet  west  of  center 
of  Sec  9,  T.  51,  K.  18,  and  20  feet  north  of  center  of  lane  running 
west  from  center  of  Sec.  0,  in  edge  of  wood,  1,150  feet  west  of  high 
bench  and  B.  Meyer's  house  on  bench,  and  one-quarter  mile  south- 
west of  H.  Mastermann's  house  on  bench.    It  equals  V 

On  right  bank,  opposite  Glasgow,  Mo.  Is  in  south  fence  of  road  in 
front  of  house,  aoout  one-half  mile  from  river,  65  feet  west  from  1.2- 
foot  ash  tree,  105  feet  east  of  1.5-foot  burr-oak  tree  in  center  of  road 

On  left  bank,  at  Glasgow,  Mo.,  under  center  of  Chicago  and  Alton 
Railroad  Bridge,  near  and  on  river  side  of  first  shore  pier  which  sup- 
ports end  of  the  nearest  deck  span  to  the  river,  xt  is  under  the 
end  farthest  from  the  river 

On  upper  point  of  cutwater,  fourth  pier  (counting  from  left  shore), 
of  Glasgow  Bridge 

Gauge  B.  M.— On  top  of  ridge,  at  joint,  between  columns  of  pier  No. 
1  (counting  from  left  bank),  of  Glasgow  Bridge,  Mo 

On  3.1-foot  elm,  50  feet  north  from  Chicago  ana^Alton  track,  240  feet 
from  river,  li  miles  above  Glasgow  Bridge 

On  3-foot  elm,  at  fence  between  fields  and  woods,  800  feet  from  river, 
northwest  from  honse  of  Edwin  Whittle 

B.  M.  of  Glaagow  construction  party,  on  2-foot  cotton-wood,  50  feet 
from  river,  marked  120.704 

Equals  B.  M.  of  construction  partj;  marked  123.201;  on  2-foot  syca- 
more   , 

At  Cambridge,  Mo.,  about  500  feet  above  "Levee,"  at  foot  of  Main 
street,  on  foot  of  bluff,  Just  above  a  spring,  and  abont  uO  feet  west 
of  a  fence,  and  15  feet  higher  than  the  bottom  land 

Opposite  Cambridge,  Mo.,  on  left  bank,  and  about  2,000  feet  fh>m 
the  river,  and  near  one-quarter  post  between  Sec.  8,  T.  51, 
and  Sec.  84,  T.  62,  R.  18,  one-quarter  mile  east  of  William  Con- 
oid's house,  and  560  feet  west  of  Wi  lliam  Weber's  honse 

On  left  bank,  opposite  Cambridge,  Mo.  Is  near  one-quarter  post 
between  Sec  2,  T.  51,  and  Sec  35,  T.  52,  B.  18.  It  is  84  feet  north- 
west from  F.  Flaspholer's  log-house,  and  one-quarter  mile  soutb 
fh>m  R  Hemmelberg's  house,  3  feet  west  of  fence,  which  is  1  rod 
eaat  of  one-quarter  section  line 


216.3 
215.6* 
217.1 


201.026  '      21&4 


188.211 

186.564 

187.785 

2ia4 

100.634 

210.4 

200.888 

223.2 

107.471 

224.4 

106.776 

224.4 

100.148 
197.471 

225.2 
224.4 

204.587 

22&0 

20S.041 

226.5 

100.401 

226.5 

200.124 

226.5 

205.160 

220l0 

204.087 

231.1 

204.280 

206.052 



213.806 

234.  f. 

202.265 

234.6 

Digitized  by  LjOOQ IC 


APPENDIX  V  V — REPORT  OP  MISSOURI  RIVER  COMMISSION.    2335 
De$criptioM  aud  elevations  cf  hench-marlcs  on  the  Missouri  River,  etc. — Continued. 


145  (30) 

146  (29) 

147  (28) 

148  (27) 
New  Frank- 
fort. 

149  (28) 


150    (25) 


151  (24) 
Grand  Kirer. 

152  (33) 
DeWitt. 

152    (a) 


152      (b) 


153    (22) 


154    (81) 
MiamL 
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(20) 
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(W) 
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(8) 
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(K) 
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(Q) 
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(P) 

161     (0) 
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(N) 
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(M) 
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(L) 

LaynMTHle. 

166 

(K) 

IM  (J) 

i«7  a) 

-.  (18/ 

168  (H) 

169  (0) 


On  8-inch  cotton-wood,  300  feet  ffx>m  riTer,  near  A498 

On  2-foot  cotton-wood.  100  feet,  from  rirer,  refereuce  tree  of  A  494 — 
On  8-foot  white  oak,  120  feet  from  river,  100  feet  east  from  fence, 

2,000  feet  below  A  400 : 

On  2.5-foot  elm,  400  feet  from  river,  on  upper  side  of  ferry  road  at 

New  Frankfort-,  Mo 

On  2.5-foot  elm,  at  foot  of  cat-off  and  bead  of  chute  behind  sand- 
bar, 2,000  feet  from  honse  of Baker,  in  point  of  timber,  2  miles 

above  New  Frankfort,  Mo 

On  2-font  cotton-wood,  on  Stonewall  Paint,  200  feet  from  corner  of 
com-fleld,  .^00  feet  from  river,  and  2,000  feet  below  mouth  of  old 
river-bed 

On  5-foot  oak,  600  feet  from  bluff,  at  turn  in  road,  2,000  feet  from 
saw-mill,  1|  miles  from  river,  opposite  mouth  of  Grand  Kiver 

On  2.6-foot  black  walnut,  300  feet  west  from  houste  of  Harve  Case- 
bolt,  beside  road  at  base  of  bluff,  opposite  De  Witt,  Mo 

Gauge  B.M.  **No.  1." — On  root  of  15-inch  sycamore,  on  rij;ht  bank 
of  run.  south  of  Wabash  Depot,  100  feet  west  of  railroad  trestle, 
atDeWitt,Mo 

Ganse  B.  M.  "  No.  2."— On  root  of  20inch  wild  locust,  800  feet  west 
of  Wabash  Depot,  75  ft«t  south  of  main  road  leading  from  the  de- 
pot to  the  town,  DeWitt,  Mo  

On  2.9-foot  white  elm,  40  feet  west  from  road,  one  quarter  mile  from 
river,  2  miles  below  Miami,  Mo .. 

On  2.5-foot  sugar  maple,  at  roadside  and  base  of  bluff,  Just  below 
first  fence  below  Miami,  Mo  

"  B.  M.  57  **  of  1878~southwest  corner  door-sill  of  main  entrance  to 
Smith  dt  Beyer's  two-story  brick  warehouse,  facing  street  running 
from  Levee  to  town  of  Miami,  Mo 

"B.  M.*C.'"of  1878-a  knob  chiseled  on  top  of  it>ck  in  front  of 
Smith  A  Boyer's  two-story  brlok  warehouse,  Miama,  Mo 

On  large  cotton-wood«  about  200  feet  fh>m  river,  at  month  of  creek  at 
old  upper  landing,  Miami,  Mo 

Horizontal  furrow  In  head  of  copper  bolt,  set  into  face  of  limestone 
blnfl^  1,000  feet  above  mouth  of  creek  at  old  upper  landing,  Miami, 
Mo 

On  1.9-foot  elm,  550  feet  from  river,  120  feet  southwest  of  fence  be- 
tween woods  above  and  field  below ;  650  feet  north  of  one  and  one- 
half  story  Arame  house ;  Just  above  first  field  above  Miami,  Mo 

On  2.5-foot  hickory,  In  woods,  OJ  feet  west  from  north  snd  south  fence 
between  woods  and  corn-field.  Just  above  foot  of  Miller's  Island 
Chnte,  about  2|  miles  above  Miami,  Mo 

On  1.7-foot  white  elm,  430  feetfW>m  river,  one-half  mile  above  head  of 
liiller's  Island  Chute;  in  heavy  woods,  10  feet  north  of  east  and 
west  fence 

On  2.6-foot  cotton-wood.  30  feet  east  of  fence  between  corn  above  and 
grove  below,  330  feet  from  river,  300  feet  northwest  of  one  and  one- 
half  story  frame  dwelling  of  Charles  Pittman ;  1,600  feet  below  B. 
M.»'0" T 

On  2-foot  black  walnut,  150  feet  fh>m  river,  600  feet  northwest  of  one- 
story  fhune  house  of  P.  Huff,  at  lower  edge  of  timber,  one-balf 
mUebelowfootofPmnty  Island 

On  1.5-foot  cotton-wood,  100  feet  from  river,  one-half  mile  above 
Steele's  Landing,  opposite  foot  of  Prunty  Island 

On  L8-foot  elm.  on  edge  of  high-water  bank,  300  feet  from  chute, 
about  one-half  mile  below  head  of  Prunty  Island,  1|  miles  below 
Laynesville,  Mo 

On  1.6-foot  slippery  elm,  400  feetfW>m  river.  600  feet  north  of  C.  H. 
Vanstone's  saw-mill,  three-quarters  of  a  mile  below  Laynesville,  Mo. 

"B.  M.  55"  of  1878— on  elm,  forked  5  feet  from  ground,  70  feet  from 
river.  1,000  feet  below  Laynesville,  Mo. ;  niarke<l  413.043 

On  2.8-rootelm,  on  south  side  of  wagon  road  and  edge  of  old  river 
bank,  300  feet  east  from  end  of  nortn  and  south  lane,  one-quarter 
mile  from  river,  one-quarter  mile  above  Laynesville,  Mo  —  

On  S-foot  black  walnut,  600  feet  from  river,  on  south  side  of  wagon 
road  tnm  Malta  Bend  Landing  to  Laynesville,  Mo.,  and  about  one- 
half  a  mile  below  Malta  Bend  Landing 

On  8-foot  cotton-wood,  300  feet  from  river,  240  feet  southwest  of 
Fairbank  scales  at  Malta  Bend  Landing. 

On  2-fDot  oak,  on  roadside,  100  feet  from  Grand  Pass  Lake,  2  miles 
above  Malta  Bend,  Mo 

On2-fbot  cotton-wood,  on  high  bank  behind  willow  bar,  westside  of 
wagon  road,  2  miles  below  Gillam's  Landing.  Mo 

On  ^root  cotton- wood,  west  side  of  wagon  road,  150  feet  from  river, 
62K)feet  above  mouth  of  creek,  1^  miles  below  Gillam's  Landing, 
opposite  head  of  large  willow  bar 


Feet 
204.866 
209. 697 

212.256 

21L459 

214.680 


Miles. 
235.8 
237.2 

239.2 

241.8 


242.9 


216.995 

254.3 

227.162 

256.7 

22a  832 

262.5 

233.583 

234.695 

280.567 

265.0 

235.764 

266.5 

239.504 

267.0 

233.181 

231.805 

227.002 

267.8 

229.941 

268.0 

234.791 

269.6 

237.636 

Vs.  7 

240.358 

♦ 

241.030 

275.8 

237.548 

276.3 

240.837 

279.6 

241.392 

280.7 

212.259 

281.2 

239.440 

281.6 

242.946 

282.9 

243.221 

283.4 

281.277 

285.0 

244.484 

285.3 

244.318 

'     286.0 
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No. 


(17) 


170  (F) 
GiUam'* 
XiAndinff. 

171  (E) 

172 

(D) 

173 

(C) 

174 

(B) 

175 

(16) 
(A) 

176    (15) 
WAveily. 

177 

(a) 

177 

(14) 

178 

(13) 

179 
180 

(12) 
(11) 

181 

(10) 

182 

(») 

Berlin. 

61 

1 

61 
2 

61 
3 

• 

183 
184 

(8) 
(7) 

185      (6) 

62 

1 

Crooked 

River. 

186      (5) 


187 
188 

(4) 
(8) 

189 

(2) 

189 

(«) 

Lexington. 


Description. 


Eleva. 
tion. 


Above 

tbe 
moutli. 


On  2-foot  elm,  on  blnfT  side,  1,500  feet  below  road  from  Gillam's  I    Feet. 

Landing  to  Grand  Pass  Charoh.  at  head  of  Grand  Pass  Lake,  Mo.  |  2lB.'d67  I 
On  1.7-foot  elm,  500  feet  from  river,  100  feet  north  of  fence  betwec  n 

woods  above  and  fields  below,  900  feet  below  Gillam's  Landiog,  Mo.    243.  GTO  ! 

On  4.5-foot  cotton- wood.  120  feet  east  from  north  and  south  fence  be- 
tween fields  and  woods,  400  feet  fh>m  river,  500  feet  southeast  fh)ni 
vacant  one-story  frame  hoQse,  2, 100  feet  above  GiliBm's  Landing,  Mo 

On  1.7-foot  cotton-wood,  180  feet  from  Cranberry  Island  Chute,  30 
feet  below  fence  between  fields  above  and  woods  below,  1,050  feet 
below  White's  saw-mill,  1  mile  above  mouth  of  chute 

On  1.5-foot  ehu,  115  feet  from  high  bank  of  Cranberry  Island  Chute, 
and  1,100  feet  below  its  head,  55  feet  west  of  north  and  south  fence 
between  woods  on  west  and  small  clearing  on  east 

On  i.5-foot  elm,  350  feet  from  river,  fiOfeetabovo  7-foot  fall  in  ground 
throe-qnartera  of  a  mile  above  bead  of  Craul)errv  Liland  Chute,  Mo . 

On  i.C-foot  oak,  at  foot  of  bluff,  1^  miles  below  w  averly,  Mo 

On  2.7foot  elm,  165  fet't  from  river,  at  upper  edge  of  timber,  1  mile 
bel  o  w  W'a V  erl  V ,  Mo 

Equals  "  B.  M.  51 "  of  1878— northwest  comer  lower  window-sill,  west 
window,  on  river  side  of  "  Star  Mills,"  a  four-story  brick  on  levee, 
atWaverly,  Mo 

Ganee  B.  M.--On  small,  round-topped  black  oak.  I5inrhes  diameter, 
at  Toot  of  bluff,  about  2,500  feet  above  gause,  about  5U0  ft*et  above 
lower  edge  of  first  woods  above  Waverly,  Mo 

On  2.5-root  twin  Cottonwood,  110  feet  froiu  river,  at  foot  of  bluffs, 
800  feet  below  A  :J64 

On  2  foot  oak,  75  feet  south  A  3r>0,  100  f<*ot  above  mouth  of  aniall 
creek 


t 


MOet. 

287.1 


287.2 


On  1.5-foot  white  oak.  1  mile  above  A  350 

On  3-foot  black  ash,  75  feet  from  bank,  5C0  feet  ft-om  river.  960  feet 
below  James  Bray's  house 

On  4-foot  elm.  125  leet  from  river,  near  beginning  of  timber,  Just  be- 
low A  842 ; 

On  1.7-foot  black  walnut,  50  feet  from  river,  on  bluff,  1,000  jeet  above 
A  840 

"  B.  M.  49  "  of  1878— north  west  comer  of  iron  door-sill  west  door,  two- 
stony  brick  warehouse,  at  Berlin,  Mo 

▲t  Berlin,  Mo.,  on  right  bank,  at  foot  of  bluff,  682  feet  N.  %1^  W. 
fmag.)  Rom  brick  house  on  bluff,  owned  by  \oung£.  Gray,  260 
feet  fh>m  river 

Is  on  left  bank,  opposite  Berlin,  Mo.,  9,000  feet  from  left  bank  of 
river,  on  eaat  and  west  county  road,  on  south  side  of  road  and 
fence,  on  land  of  Dr.  Sadderfleid.  320  feet,  S.  35*^  80'  E.  from  house 
of  N.  Edwards,  1, 100  feet  west  of  section  comer,  N.  83^  30'  E 

On  left  bank,  12,480  feet  from  river,  on  south  side  of  land  belonging 
to  James  Long,  on  north  side  of  east  and  west  road  ^county),  1.348 
feet  S.  40  W  (mag.)  froifa  N.  E.  comer  section  8,  T.  51,  R.  25, 520  feet 
S.  620  W.  (mag.)  from  house  of  S.  Diment,  824  feet  easterly  from 
where  the  row  turns  north 

On  2-fbot  bickory.on  bluff  side,  50  feet  from  river,  1.000  feet  below  A  330 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  rock  on  side  of 
bluff,  about  1,500  feet  above  A  32tf 

On  5.9-foot  Cottonwood,  150  feet  from  river,  250  feet  8.  E.  of  A  320  ... . 

On  riffbt  bank,  about  6  miles  below  Lexington,  Mo.,  in  north  and 
south  lane,  close  to  fence  on  west  side,  1.296  feet  fiom  river.    It 

is  NE.  corner  of  NW.  iof  NW.  J.  secUon  29,  T. ,  K. ,  about 

14  miles  below  where  bluff  tums  ])ack  from  the  river 

On  left  bank,  4,632  feet  from  river,  and  N.  2°  30'  E.  I'mag.)  from  V*  on 
north  and  south  road  leading  from  river  to  Harding,  Mo.,  on  west 
side  of  road,  close  to  fence,  780  feet  N.  9°  SO'  W.  (mag.)  from  cor- 
ners, sections  14, 15,  22,  and  23,  600  feet  N.  18^  W.  (mag.)  from  D. 
W.Noble's  house 

On  5-foot  oak,  on  bluff  side,  near  house  of  W.  H.  Hays,  100  feet  above 
mouth  of  creek 

On  1.7-foot  maple,  lower  reference  tree  of  A  314, 100  feet  from  river. . 

On  1.7-foet  linn,  70  feet  from  river,  250  feet  above  mouth  of  creek, 
500  feet  above  A  312 

On  2.5-foot  elm,  at  base  of  bluff.  Just  east  of  mouth  of  small  creek, 
aecond  reference  tree  of  A  308, 1  milo  below  Lexington,  Mo 

Gauge  B.  M.— On  'La-fnct  elm,  on  north  side  of  roail,  40  feet  from 
bank,  about  100  yards  below  low- water  gauge,  and  about  one-quarter 
mile  below  levee  at  Lexington,  Mo 

Onrif[htbank  at  Lexington,  Mo.,  on  side  of  bluff,  about  50  feet 
above  Inw-watet  mark,  175 feet  southwest  from  house  owned  by 
J.  8.  "Walters,  2,070  feet  down  the  rivor  from  corner  Pluo  and 
Water  streets,  210  feet  below  {down  river)  from  a  hub  marking 
the  northeast  comer  of  tbe  laidout  portion  of  the  towu  of  Lexing- 
ton, Mo.  This  hub  is  on  section  liuo  between  sections,  27  aud  28 
(snpposod) 


243.847 

287.7 

248. 573 

290.1 

247.579 

294.4 

254.815 
254.047 

295.2 
295.9 

252. 154 

296.4 

263.595 

297.4 

258.560 

25.-i.469 

299.8 

2f>9. 436 
265. 259 

301.8 
302.3 

259.052 

264.101 

305.5 

265.  OCO 

306.9 

2(».872 

310.2 

2C8.837 

3ia3 

266.730 

264.530 
273. 156 

■'siai 

280.085 
268. 413 

312.5 
314.2 

262.822  '      314.2 


273.850 

290.509 
2A0.849  : 

279. 81D 

287.348 

280.541 


300.343 


316.7 
317.6 
31&^ 


S18L9 
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ITo. 


Beseriptioii. 


Eleva- 
tion. 


Above 

the 
month. 


83 

2 


63 
3 


190    (1) 
Lexington. 


191  (275) 


192  (274) 


193  (273; 


194  (272) 

195  (271) 

M 

1 

M 
2 


196  (270) 
Wellington. 


197(269) 


196  (268) 


190  (267) 


200  (265) 

201  (266) 


65' 
1 

Camden. 


On  left  bank,  5,810  feet  from  river,  and  N.  35<)  W.  (mag.)  fh)m  Vi  on 
west  lide  of  north  and  nonth  road  leading  to  Lexington,  Mo.,  and 
close  to  fence  on  east  side  of  land  t>elong{ng  to  Captain  Rankin, 
1,480  feet  noutb  of  where  lane  leaves  road  for  Captain  Rankin's 
honteL  and  2,780  feet  S.  71°  3lH  £.  (mag.)  fk>nm  said  house 

On  left  nank.  on  continuation  of  line  V  &°d  Vi  18,400  feet  from  river 
on  north  side  of  east  and  west  road,on  south  side  of  and  close  to  fence, 
on  land  belonging  to  J.  F.  Barkley,  240  feet  N.  89°  30'  W.  (mag. )  from 
a  suppA!«ed  one-qoarter  post,  on  west  aide  section  11,  and  240  feet  S. 
510  30^  W.  (mag.)  of  J.  F.  Barkley's  house.  House  is  large  two-story 
frame.  B.  M.  is  700  feet  north  of  Wabash  Railroad  track 

Horlsontal  furrow  in  head  of  copper  bolt  leaded  into  rock  In  point  of 
bluff  on  upper  side  of  Rock  Road  at  Ferry  Landing,  Lexington,  Mo. 

"B.M.46"  of  1878— northwest  comer  door-sill  2fatorv  brick  ma- 
chine shops,  near  depot,  and  adjoining  the  Excelsior  Stove  Works, 


Lexington,  Mo  . 
'B.M.47"< 


of  18'/8— northwest  comer  door-sill  small  door  Excelsior 

Stove  Works,  U-story  brick  on  levee,  Lexington,  Mo 

"  B.  M.  48  "  of  187fr— northwest  corner  door-sill,  main  entrance  to  Lex- 
ington City  Mills.  8i-story  brick 

On  the  top,  southeast  comer,  of  out  rock,  of  which  the  south  face 
measures  3.9  feet  by  2.  J 5  feet,  and  beauv  the  inscription.  "  Crump  Sl 
Hackett,  1858,"  set  near  top  of  masonry  and  directly  over  arch  on 
north  side  of  rock  bridge  across  Graham's  Branch,  three  quarters 
of  a  mile  above  Lexington  depot.  A  cross  (+)  is  cut  in  the  south 
face  of  the  stone,  its  center  .083  foot  below  the  bench 

On  1.3-foot  hard  maple,  on  foot  of  bluff,  180  feet  sooth  of  Missouri 
Pacific  Narrow  Gauge  Railroad,  100  feet  west  of  hme  running  south 
200  feet  northwest  of  one-story  log  dwelling  of  George  Heinkel,  2 
miles,  by  railroad,  above  Lexington.  Mo 

Horisontal  furrow  in  head  of  copper  bolt  leaded  into  cropping  ledge 
of  hard  rock,  northwest  exposure,  18  feet  south  of  railway,  75  feet 
above  water- tank,  200  feet  from  river,  three-quarters  of  a  mile  above 
head  of  "  Lexington  Bottom,'*  8  miles  above  Lexing^n,  Mo 

Cross  (+)  cut  into  top,  at  northwest  comer,  of  rock  abutment  at  east 
end  of  wagon  bridge  across  creek,  one-half  mile  above  foot  of  Wolf 

isuuid..rr. 

On  3-foot  red  elm,  200  feet  ftom  river,  60  feet  noitheast  of  railroad, 
90  feet  from  foot  of  bluff,  in  wagon  road.  If  miles  below  Welling- 
ton, Mo 

On  right  bank,  one-half  mile  below  Wellington,  Mo.,  at  a  point 
where  the  bluff  leaves  the  river,  opposite  bead  of  Wolf  Island,  on 
south  side  of  fence,  50  feet  south  of  Missouri  Pacific  Railroad  track, 
and  250  feet  west  (up  river)  from  trestle  bridge 

On  left  bank,  on  land  owned  by  William  Burnett,  on  south  side  of 
fence,  on  south  side  of  east  and  west  road,  in  an  orchard,  340  feet 
east  of  lane  tanning  north  fVom  road,  about  one-quarter  mile  east  of 
graveyard,  and  one-half  mile  east  of  a  church.  It  is  2  miles  K.  73P 
B.  (mag.)m>m  V 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northeast  ex- 
posure of  crapping  sand-stone  leoge,  60  feet  from  river,  45  feet  from 
railroad,  and  12  feet  below  its  level,  120  feet  above  ruins  of  stone 
warehouse,  1,200  feet  below  Wellington  Flour  Mills 

"B.  M.  43"  of  1878— top  of  red  sand-stone,  of  which  the  north  face 
measures  10  by  17  inches,  in  northeast  comer,  near  top  of  founda- 
tion of  Wellington  Flour  Mills 

On  2-foot  oak,  on  side  of  bluff  west  of  creek,  between  creek  and 
wagon  road.  130  feet  south  of  narrow-gauge  railway,  200  feet  from 
river,  one-quarter  mile  above  depot  at  Wellington,  Mo 

On  1.7-foot  red  elm,  4(»  feet  from  high-water  bank.  1,500  feet  from  edge 
of  shoro  bar,  in  clomp  of  timber  2  miles  above  foot  of  bottom  above 
Wellington,  Mo 

On  2.5-foo(  Cottonwood,  on  edge  of  bank  behind  large  shore  bar,  on»- 
half  mile  from  river,  on  line  between  oottonwood  timber  on  the 
north  and  field  on  the  south,  1  \  miles  below  old  town  of  Camden,  Mo. 

On  1.2-foot  Cottonwood,  on  south  side  of  small  clearing,  550  feet  above 
A  264.  opposite  the  old  town  of  Camden,  Mo , 

Cross  (+)  cut  into  top  of  west  abutment,  about  4  feet  south  of  track, 
of  75- foot  trestle  across  creek  near  Coal  Mine  No.  5,  Camden,  Mo. 
The  bridge  is  numbered  715 

"  B.  M.  42  "  of  1 878-on  extreme  northeast  comer  of  top  of  bridge-seat, 
west  abutment  of  above  bridge 

"  B.  M.  41"  of  1878— on  extreme  southeast  comer  of  above  bridge-seat. 

On  right  bank,  opijosite  Camden,  Mo.,  5,330  feet  fh>m  river,  on  north 
aide  of  east  and  west  road  ranning  from  Napoleon  to  Wellington, 
Mo.,  inside  of  fence  inclosins  land  belongins  to  F.  H.  Casteel,  155 
feet  east  of  school-house.  1.030  feet  west  of  Union  Church,  bearing 
ofllneVtoV,  N.  280  15' W.  (mag.) 


F9et. 
272.453 


277.393 
306.638 

285.246 
284.671 
281.100 


282.836 

280.522 

282.107 
283.019 
280.537 

289.012 

274.604 

285.295 

304.087 

305.543 

280.196 

282.884 
286.646 

288.712 

285.268 
285.215 

279.974 


MUtt, 


319.3 


320.  U 

32L7 

322.7 
824.8 
824.7 

326.0 


326.4 


826.7 

329.4 

33L8 
833.3 

333.8 


883.3 
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65 

2 

202(264) 
203(263) 

204  (262) 

205  (261) 

66 

1 

Napoleon. 

66 

66 
"3 

206(260) 
207  (250) 
208(258) 

200(257) 

210  (256) 

67 
1 
HathewlR 
Landuig. 
67 
2 

211  (256) 

212  (254) 

213  (253) 

214  (252) 

Sibley. 

215  (251) 


68 

2 

Hull*B  Point 

216  (250) 

217  (240) 

218  (248) 


On  left  bank,  at  Camden,  Mo.,  800  feet  firom  river,  in  soutbeaat  comer 
of  yard  of  R.  A.  Priohard,  facing  on  tbe  main  atreot,  800  feet  north- 
east from  Wabash  Kailroad  Depot 

On  1.8-foot  elm,  on  right  bank  of  slough,  behind  'wiUow  tow -head,  just 
above  present  town  of  Camden,  Mo.,  200  feet  northwest  of  one-story 
frame  noose,  700  feet  above  mouth  of  chute 

On  2-foot  Cottonwood,  on  high-water  bank  one-quarter  mile  from  river, 
behind  willow  and  cotton  wood  island  tow-head,  250  feet  east  of  one- 
story  log  house  of  Morris  Barnes,  2  miles  above  mouth  of  chute,  2^ 
miles  above  Camden,  Mo 

On  2.3-foot  linn,  220  feet  from  river,  on  upper  side  of  shallow  dry 
slough,  2^  miles  below  Napoleon,  Mo.;  about  one-half  mile  below 
upper  edge  of  woods 

On  3.5-foot  honey  locust,  270  feet  from  river,  on  riverward  edge  of 
clump  of  timber,  1  mile  below  Napoleon,  Mo 

At  Napoleon,  Mo.,  on  right  bank,  at  foot  of  blnfi;  220  feet  southwest 
from  railroad  depot,  250  feet  from  river.. 


On  left  bank,  opposite  Napoleon,  Mo.,  N.  7<)  E.  (mag.)  from  V*<uid 
4,186  feet  from  river,  on  north  side  of  section  17  (reported  to  be 
within  10  feet  of  one-quarter  post)  in  northwest  comer  of  field  be- 
longing to  — — —  Gordon,  and  on  south  side  of  east  and  west  road . . .   283. 626 

On  continuation  of  line  ^  to  ^,  2  miles  fh»m  river,  on  north  side  of 
section  8, 300  feet  east  ot  one-quarter  mile  post,  15  feet  east  of  three- 
pronged  sycamore  tree,  6^  feet  diameter 284.522 

Horizontal  fhrrow  in  head  of  copper  bolt  leaded  into  north  face, 
west  side,  of  atone  culvert  under  railroad,  250  feet  above  depot  at 
Napoleon,  Mo 2fi6Ll88 

On  3.8-foot  Cottonwood,  70  feet  north  of  foot  of  bluff.  460  feet  from 
river,  240  feet  southwest  of  one-story  frame  house  of  Theodore  Whit- 
son,  1  mile  above  Napoleon,  Mo 289.600 

On  2.8-foot  Cottonwood,  in  scattering  cottonwood  timber  and  brush, 
200  feet  south. of  saw-mill  owned  by  O.  S.  Hayes,  60  feet  southwest 
of  wagon  road,  one-quarter  mile  from  river,  about  8^  miles  above 
Napoleon,  Mo...'. 283.876 

On  2.4-foot  cottonwood,  forked  8  feet  from  ground.  250  feet  south 
of  one-story  log  and  ftiime  house  of  J.  P.  Shipley,  three-quarters  of  a 
mile  from  river,  4  miles  above  Napoleon, Mo 296.065 

Cross  (-4-)  cut  into  top  of  stone  foundation  at  northwest  comor  of  2k' 
story  brick  house  owned  by  Captain  Kinney,  near  A  226;  5  miles 
above  Napoleon,  Mo {  303.836 

On  right  bank,  at  "Mathew's  Landing,"  in  southwest  comer  of  Mary 
£.  O'Donnelrs  garden,  and  160  feet  S.  25°  W.  (mag.)  from  her  house,  I 
a  two-story  brick  house,  formerly  owned  by  Mathews |  298. 528 

On  left  bank.  3,116  feet  from  river,  magnetic  bearing  of  line  -j-  to  V. 
N.  380  E.    Th  close  to  fence  on  east  side  of  road,  and  198  feet  S.  570 


Feet. 
297.743 


287.234 

289.324 

29L790 
292.474 
293.293 


UUes. 


30^  W.  (mag.)  from  H.  B.  McMullen's  house 

On  2.9-foot  black  oak,  160  feet  from  river,  30  feet  from  foot  of  bluff, 
on  timbered  flat,  one-half  mile  above  B.  M.  210 

On  2.2-foot  cottonwood,  on  fence  line  between  fields  on  wesiand  woods 
on  east,  280  feet  from  river,  500  feet  above  A  222, 1^  miles  below  Sib- 
ley, Mo 

On  1.3-foot  elm,  on  side  of  bluffy  east  side  wagon  road,  250  feet  from 
river,  one-half  nii^e  below  Sibley,  Mo 

Horisontal  furrow  in  head  of  copper  bolt  set  into  nor-theast  exposure 
of  hard  I'ock  cropping  from  foot  of  bluff  at  lower  end  of  bar  above 
Sibley.  Mo.;  300  feet  frourriver,  300  feet  above  A  216,  150  feet  north 
of  two-story  frame  dwelling  of  Charles  and  Thomas  Spencer 

Mr.  O.  Chanute's  H.,  W.  of  1844,  at  Sible^',  Mo.,  at  "Half  Brick 
House,"  is 

On  southwest  side  of  1-foot  cottonwood,  840  feet  f^om  river,  on  edge 
of  bench  between  cottonwood  flat  and  the  large  willow  bar  imme- 
diately above  Sibley,  Mo.;  vicinity  of  A  212 

On  right  bank,  2,800  feet  north  of  bridge  over  small  creek  running 
along  near  foot  of  bluff;  Just  above  Sibley.  Mo.  B.  M.  is  on  west 
side  of  north  and  south  county  road,  close  to  fence 

On  left  bank,  one-half  mUe  below  Hull's  Point,  in  southeast  comer 
of  vard  around  William  T.  Gryder's  house,  about  one-quarter  mile 
south  of  county  road  (east  and  west).  Bearing  of  line  V  to  V>  S. 
190  W.  (mag.).    Distance  on  line  V  to  river,  2,410  feet 

On  1.6-foot  elm,  400  feet  from  river,  at  fence  between  field  on  east  and 
woods  on  west.  Just  below  foot  of  long-shore  bar,  2  miles  above 
Sibley,  Mo.;  vicinity  of  R.B.  03,  of  A  208 

On  2.4-foot  white  elm,  on  edge  of  bench,  between  fields  and  cotton- 
wood flat,  400  feet  from  river,  80  feet  west  of  l-story  log  house,  600 
feet  above  A  200. 12, 500  feet  below  month  of  Little  Blue  River 

On  north  side  of  2.7.foot  sycamore,  240  feet  from  river,  100  feet  from 
foot  of  bluff.  160  ffot  Hftuthwest  of  Mite  of  old  mill  or  warehouse, 
now  removed  IJ  mih»8  below  mouth  of  Little  Blue  River 


303.311 
304  186 


29&105  I 
20L082 

296.272 
294.966 
302. 919 
808.111  < 
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No. 


210  (247) 
220  (246) 


MliiMXiri 
City. 

221  (245) 


222  (2ii) 

223  (243) 


8 
224  (242) 


225(241) 

226  (240) 

227  (230) 

70 

1 
70 

2 

Blae  Kills 
Landiair. 

228  (238) 

220  (237) 

230  (236) 

UbertyLand- 
ing. 

231  (235) 

232  (23^ 

233  (233) 


Deacription. 


On  south  aide  of  2-foot  sbellbark  hioKory,  450  feet  fyom  river,  300 
feet  west  of  1 -story  frame  store  building,  3  milea  below  Miaaoari 
City,  Mo 7 

On  weat  aide  of  2.6-foot  cottonKood.  at  foot  of  old  river  bank,  be- 
tween narrow  belt  of  timber  on  eaat  and  fields  on  west,  250  feet 
trom  river,  60  feet  northeast  of  l-story  log  houae  of  Charles  R. 
Cole,  li  milea  below  Mlssonri  City,  Mo 

'*  B.  M.  36"  of  1878— top  of  foundation  at  southwest  comer  of  3-story 
frame  isrist-mill,  near  depot,  Missouri  City,  Mo.  Bench  marke'd 
withacroaa  (+) 

Eqnala  "B,  M.  35"  of  1878— oroait  (+)  cnt  into  top  of  water-table  at 
southeast  comer  of  2-story  brick  standing  at  northwest  comer  of 
Water  and  Doniphan  atreeta,  Missouri  City,  Mo 

"B.  M.  34"  of  1878— on  top  of  stone  work  at  southeast  corner  2- 
story  brick  public-school  building  on  north  side  of  Water  street, 
Missouri  City,  Mo 

On  ]. 6-foot  Cottonwood,  20  feet  west  of  lane,  40  feet  from  edge  of  high 
bank,  150  feet  fh>m  edge  of  cotton  wood  flat.  600  feet  from  river, 
about  one-eighth  mile  atiovo  Missouri  City,  Mo.  (on  right  bank  of 
river) 

On  1.7-foot  Cottonwood,  on  east  side  of  lane,  3,100  feet  sooth  of  river, 
opposite  Missouri  City,  Mo.,  800  or  000  feet  from  river,  westward.. 

On  right  bank,  opposite  Missouri  Citv,  Mo.,  14,035  feet  from  river. 
Is  on  land  of  John  Sullivan,  on  nortnside  of  fence  along  north  aide 
of  eaat  and  weat  aection  road,  1,050  feet  eaat  of  John  Sullivan's 
house,  and  70  feet  west  ot  i  post  on  south  side  of  section  No.  25 
(Sullivan's  statement  taken  for  location  of  poet),  and  2,472  feet 
eaat  of  northeast  comer,  section  No.  35 

On  right  bank*  8,320  feet  from  river.  Is  on  the  farm  of  John  Hiflfner, 
on  sonth  side  of  fence  on  north  side  of  east  and  west  road,  660  feet 
N.  7«o  45^  B.  from  *•  Wapaey"  achool-house 

On  left  bank  atMlaaonri  City.  Mo.,  in  southwest  comer  of  H.  B.  Gil- 
lam's  front  yard,  on  Main  street,  250  feet  east  of  th(\  Methodist 
Church  South 

On  northwest  side  of  4.5-foot  cottonwood,  the  center  tree  of  three 
large  oottonwooda  standing  in  fields,  one-quarter  mile  from  river, 
on  west  side  of  wagon  road  running  aouth  from  Miaaouri  City,  Mo., 
at  ofEset  in  the  road  to  the  west;  600  feet  southwest  of  1 -story  log 
house  in  grove  of  walnut  treea  eaat  of  road ;  about  2  milea  aouth  of 
Missouri  City.  Mo 

On  1.8-foot  hackberry,  in  north  and  aouth  lane,  300  feet  aoutheastof 
houae  occupied  by  Parson  Phelps,  owned  by  Wilder  Koberts;  860 
feet  fkt>m  nver»  34  miles  above  Missouri  Citv,  Mo 

On  3-foot  elm,  on  line  between  fields  weetward  and  woods  eastward, 
800  feet  from  river,  one-halt  mile  Delow  foot  of  Blue  Milla  Island, 
1,600  feet  fh>m  river  bv  timber  line,  4|  miles  above  Missoarl  City, 
Mo.;  vicinity  RB.0  6,  A  174. 

On  2-foot  black  walnut,  io  field,  10  feet  sonth  of  east  and  weat  fence. 
100  feet  aoutheaat  of  1-story  log  house,  500  feet  from  foot  of  bluff, 
opposite  head  of  Blue  Mills  Island;  vicinity  of  A  172 

la  on  right  bank,  at  fool  of  bluff,  1,360  feet  below  old  atore-house  at 
Blue  Milla  Landing,  Mo.,  100  feet  from  river 

On  left  bank,  2,350  feet  from  river.  N.  14°  W.  (Mag.)  from  ^f .  It  ia 
at  Junction  of  north  and  sooth  road  with  eaat  and  weat  lane,  on 
eaat  side  of  road,  and  sonth  side  of  lane 

"  B.  M.  33  "  of  1878— top  of  rock  Iwlge  at  northeast  corner  of  old  mill 
at  Blue  Milla  Landing,  Mo.     Point  marked  with  a  cross  (-f) 

Horizontal  furrow  in  head  of  copper  bolt  leaded  Into  northern  face, 
I  6.5  feet  from  eastern,  and  7.1  feet  below  upper  edge,  of  projecting 
ledge  of  hard  rock,  on  which  rests  the  north  end  of  old  mill  at  Blue 
Milla  Landing,  Mo  ..  

On  2.0-foot  honey  locust,  30  feet  east  of  north  and  south  fence.  150 
feet  east  of  line  between  field  westward  and  wooda  eastward,  100 
feet  from  foot  of  bluff,  three-eighths  mile  from  river,  and  ii  milea 
above  Blue  Mills  Landing,  Mo 

On  1.8-foot  sycamore,  on  sonthwestem  edge  of  belt  of  cimber  border- 
ing river  below  Liberty  Landing,  Mo.,  about  14  miles  fiom  the  ex- 
tremity of  the  right  bank  point  

"B.M.32"  of  1878— on  2-foot  cottonwood,  forked  12  feet  above  the 
gronnd,  on  edge  of  bank,  one-fourth  mile  above  Liberty  Landing, 


On  2.6-foot  cottonwood,  700  feet  east  of  river,  on  right  bank  of  slough, 
1,600  feet  from  extremity  of  point  opposite  Libi'rty  Landing,  Mo. . . 

On  1.6-foot  elm,  in  clearea  land,  about  700  feet  from  edge  of  wooda 
eastward,  700  feet  fiM)m  woods  northward,  1,300  feet  from  river 
(westward).  600  feet  northeastof  house  and  bam  partially  wrecked 
by  floods.  3^  miles  below  Wayne  City,  Mo 

On  1.8-foot  walnut,  on  west  side  of  north  and  south  lane,  2,000  feet 
from  river,  450  feet  northeastof  house  of  Thomas  Smith,  1,0U0  feet 
north  of  foot  of  bluff,  14  miles  below  Wayne  City,  Mo 


Eleva- 
tion. 


Fe€L 
303. 761 


300.818 
301.403 
310.670 
312.618 

310. 532 
800. 158 

303. 114 
207.770 
306.500 

306.176 
312.832 

305. 701 

312.706 
311. 656 


307.634 
310. 021 

310.823 

310.709 

311.820 

312. 614 
314.854 

315.406 
821.453 


Above 

the 
mouth. 


355.0 


357.4 
338.0 


3580 


860.0 
362.1 

363.2 

864.5 
365w5 


365.8 


366.0 

360.7 

870.2 
370.0 

37L7 
373.7 
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234  (282) 


Wayne  City. 

71 

1 

71 
2 


3 
HlnnleTllle. 

235  (2:n) 

236  (230) 

237(229) 


238(228) 

72 

1 

Bsndolph 

Blaff. 

72 
2 

289  (227) 

240(226) 

241(225) 

242  (224) 


243(223) 

Eanmii  City. 

244  (222) 


73 
1 
EuiBM  City. 
73 
2 

72 
8 

245  (221) 

246  (2204) 
Zaw  Biver. 

247  (220) 


248  (219) 
Wyandotte. 

249  (218) 


Horisontal  fkirrow  in  head  of  copper  bolt  set  Into  bowlder  of  bard  rock, 
lying  on  south  side  of  wagon  road,  tinder  fence.  1,200  fnet  below 
Wayne  City,  Mo.  The  bowlder  is  about  14  feet  long,  8  feet  wide, 
A  feet  thiclE ;  the  bunch  is  4  feet  from  its  east  end  and  2  feet  below 
its  top,  on  its  northern  face 

"B.M.31"of  1878— on  foundation  oonrse  of  masoory  at  northeast 
comer  of  2-story  building,  of  which  the  first  story  is  rock,  the  sec- 
ond frame,  at  Wayne  City  or  Independence  Landfing.  Mo 

On  right  bank,  at  Wayne  Citv.  Mo.,  about  2,000  feet  below  the  pump- 
ing station,  Independence  Water  Works.  170  feei  from  river,  and 
about  25  feet  below  ruins  of  old  "Steam«boat  Hotel" « 

On  left  bank,  7,070  feet  fh>m  river,  opposite  Wayne  (Jity,  Mo.,  and 
X.  66°  15^  W.  (Mag.)  from  V.     Is  dose  to  and  on  east  side  of  north 

and  south  line  offence  between  farms  of Clinton  and 

Fenie :  is  on  east  side  of  Clinton's  faim.  B.  M.  is  5  feet  south  of 
a  low  Blm  tree,  2A  feet  diameter 

Is  at  MinnieTillet  Mo.,  on  the  Wabash  Railroad.  600  feet  northwest 
of  track.  Is  in  southwest  oomer  of  J.  W.  Spratley's  farm,  21  feet 
west  of  a  point,  shown  by  residents,  as  SW.  cor.  8ec.  1.  T.  50,  B.  32. 

On  3.5'foot  elm,  on  side  of  Blui^  1^  miles  above  Wayne  City.  Mo 

On  1.4>foot  sycamore,  on  side  of  bluii;  70  feet  from  nver,  1  mile  below 
mouth  of  Big  Blue  River,  2i  miles  above  Wayne  City,  Mo 

On  1.6-foot  elm,  30  feet  fhMn  west  bank  of  Rock  Creek,  ISO  feet  from 
river,  one-fourth  mile  below  Big  Blue  River 

"  B.  M.  28  '*  of  1878— on  1  foot  hackberry.  reference  tree  to  A  130 

On  4.1-foot  Cottonwood,  200  feet  fhnn  river,  600  teet  above  line  be- 
tween woods  on  the  west  and  fields  on  the  east,  200  feet  below  A 
130, 1|  miles  above  month  of  Big  Blue  Blver 

On  right  bank,  opposite  Randolph  Bluff.  6,980  feet  from  river,  8  teet 
west  of  comer  of  Junction  of  east  and  west  and  north  and  south 
roads.  North  side  of  east  and  west  road  and  west  side  of  north 
and  south  ro^d.  Lisaie  Wright's  house  is  K.  66o  E.  (Mag.)  and 
120  feet  distant 7 

On  left  bank,  at  Randolph  Binff,  970  feet  up-stream  from  center  line 
of  the  Chicago,  Milwaukee  and  Saint  Paul  Bailioad  Bridge,  and  25 
feet  toward  river  fhim  Wabash  Railroad  track , 

On  3-foot  elm,  480  feet  east  of  2-story  fhime  dwelling  of  George 
Threkel,  one-half  mile  fh>m  river,  8  miles  below  Kansas  City,  Mo., 

Cross  (-f)  out  into  top  of  stone  foundation,  on  north  side,  2.5  feet 
ftom  northwest  comer  of  l-story  brick  fermenting  bouse  of  Kan- 
sas City  Distilling  Company,  1}  miles  below  Kansas  City  Bridge.. 

Cross  (-4-)  out  into  top  of  stone  foundation,  at  northeast  comer  of  4- 
story  briok  grist-mill,  called  "Zenith  Mills,"  1  mile  below  Kansas 
City  Bridge 

Equals  '*  B  M.  26  "  of  1878— cross  cut  into  top  of  stone  step  at  south- 
east comer  of  3-story  brick  on  northwest  corner  of  First  and  Main 
streets,  Kansas  City,  Mo 

Horisontal  fhrrow  in  hesd  of  copper  bolt  leaded  into  north  face,  near 
east  end,  of  south  abutment  of  Kansas  City  Bridge 

Equals  '*B.  M.24^"  of  1878— point  of  arrow  head  engraved  on  south 
side  of  first  pier  north  of  south  abutment  of  Kansas  City  Bridge, 
and  marked  (erroneously)  "Highwaterof  1844" 

H.  W.  1844,  K.  C.  =  (December,  1887) 

On  right  bank,  at  Kansas  City,  Mo.,  50  feet  east  of  shore  pier  of  Kan- 
sas iJity  Railroad  bridge,  and  10  feet  f^m  river  bank 

Is  about  one-half  mile  north  of  Harlem,  opposite  Kansas  Citv,  Mo., 
.  50  feet  east  of  track  of  Kansas  City,  Saint  Joseph  and  Council 
Bluff  Railroad,  70  feet  east  of  water-tank,  close  to,  and  on  east  side 
of  right  of  way  fence.    Distance  fkx>m  river,  8,460  feet 

Is  on  continuation  of  line  ^  to  Vi  2,885  feet  from  V>  c^os®  to  and  on 
south  side  of  ftoce  on  south  side  of  east  and  west  road,  300  feet  N. 
760  45*  B.  (Mag.)  from  William  Parker's  house,  and  480  feet  east  of 
railroad  track 

Equals  **B  M.28"  of  1878— cross  (+)  out  into  top  of  foundation  at 
northwest  comer  of  Union  Elevator,  Kansas  City,  Mo 

Cross  (+)  cut  into  top  of  coping,  at  its  northern  extremity,  of  first 
pier  east  of  west  abutment  of  wagon  bridge  across  Kaw  River  at 
Its  mouth 

Cross  (+)  cut  into  top  of  stone  water-table  on  north  side,  near  north- 
esst  comer,  of  two-story  brick  on  southwest  comer  of  Third  street 
and  Minnosota  avenue, 'Wyandotte,  Kans.  The  rod  must  be  held 
against  the  wall,  the  bench  being  the  top  of  the  bevel 

On  outer  edge,  next  to  comer  stone  pillar,  of  iron  door-sill  on  south 
side  next  to  southwest  comer  of  two-story  brick  on  northeast  cor- 
ner Third  street  and  Minnesota  avenue,  Wyandotte,  Kans 

On  south  side  of  3-foot  sycamore,  50  feet  fh>m  edge  of  high  bank,  75 
feet  east  of  railroad,  85  feet  from  foot  uf  bluff;  Ihreee-quarters  mile 
ih>m  zirer,  1^  milea  above  Wyandotte,  Kans 


Feet 
827.400 

MUet. 
375.0 

824  859 

375.2 

319.035 

375.2 

31L003 

321.297 
889.674 

'mi 

829.044 

an.  6 

817. 552 
820.588 

378.0 
S79L8 

8ia330 

320.996 

334.123 
824.269 

32a  641 

335.091 

352.872 
341.694 

341.162 
834.200 

832.661 

323.191 

825.329 
882.629 

380.121 

364.760 
364.159 
840.JS0 
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No. 


Besoriptlon. 


tion. 


Above 

the 
mouth. 


250  (217) 


251  (216) 

74 

1 

Quiudaro. 

74 
3 

7* 
3 
25J  (215) 


263(214) 
254(213) 


75 
1 
ParkTille. 
75 
2 

Z5 

3 

255  (212) 


256  (211) 

257  (210) 

258  (209) 
250  (208) 


260(207) 
Pomeroj. 


76 

1 
Connor's 
SteUon. 

76 
■2 

261  (206) 
Connor's 

City. 

262  (205) 

263  (204) 

264  (203) 


On  2foot  white  elm,  in  Held,  abont  3,300  feet  sontbeast  of  A  06. 400 
feet  east  of  small  body  of  timber.  500  feet  west  of  belt  of  cotton- 
woods  bordering  shore  bar,  050  feet  northwest  of  one-story  fhune 
honse,  tear  river  bank,  3  miles  above  Wrandotte  Kans 

On  north  side  of  3. 4- foot  syoaroore,  standing  by  itself  in  cleared 
land,  400  feet  from  river,  1  mile  below  head  of  bottom  below  Q  .in- 
daro.  Kans, 

On  riglit  bank,  alioiit  oue-half  mile  below  Quindaro,  Kans.,  30  feet 
north  uf  ibe  Missouri  Puoiflc  Bailroatl  track,  on  line  with  tele- 
jrrapli  poles,  2UU  teut  from  river,  and  about  lOU  feet  below  head  of 
QaiiuUro  revetment 

On  left  l>aDlc.  2,340  feet  from  river,  on  west  side  of  north  and  sonth 
road,  close  to  fence,  and  about  100  feet  north  of  corner  of  field. 
Magnetic  bearing  of  line  V  to  V«  about  N.  16°  E — 

Is  3,100  feet  north  of  V.  on  west  side  of  road,  and  230  feet  N.  W. 
from  small  frame  honse  occupied  by  Lew  Kirk 

Horiaontal  furrow  in  head  of  copper  bolt  leaded  into  northern  ex- 
posure of  leilge  of  rock,  33  feet  south  of  railroad,  and  5  feet 
above  its  level.  100  feet  below  creek.  70  feet  northeast  of  mined 
stone  house  at  Quindaro,  Kans 

On  2-foot  red  elm,  on  blnffside,  250  feet  from  river,  176  feet  sonth  of 
railroad,  200  foet  below  creek  at  foot  of  bottom  above(>uindsro,  Kans. 

On  1.7foot  white  elm,  in  field,  one-fourth  mile  norto  of  Missouri 
Pacific  Railroad.  l,UO0feet  west  of  belt  of  oottonwoods  bordering 
river,  1,200  feet  southeast  of  Ijr-story  frame  honse  in  grove,  I  mile 
above  foot  of  bottom  opposite  Parkville.  Mo 

On  right  bank,  opposite  Parkville.  Mo..  4.845  feet  from  river,  210 
feet  east  of  nortb  and  sonth  road,  and  close  to  northeast  comer 
of  Ben  Stranger's  new  log  honse 

On  right  bank,  2,085  feet  from  river,  on  east  side  of  road,  and  sonth 
aide  of  lane  crossing  road,  at  comer  of  two  hedges.  Magnetio  bear- 
ing V  to  V.  N.  15°  W 

On  left  bank  at  Parkviile,  Mo.,  200  feet  from  river,  on  side  of  blutf, 
in  yard  of  honse  occupied  bv Stowe,  300  feet  or  400  feet  be- 
low steam  fiourinz-raul.  Magnetio  bearing  V  to  ¥.  N.  9P  4T 
W.;  (angle  at  V.  «°  13') 

On  west  side  of  1.7-foot  white  elm,  150  feet  from  river,  in  field.  150 
feet  east  of  fence  and  woods,  about  one-fourth  mile  above  Park- 
vilK  Mo 

"  B.  M.  20  "  of  1878~on  sonth  side  of  3-foot  cotton  wood,  one-fourth 
mile  above  Parkville,  Mo 

On 3  foot  elm.  ISOfeet  north  of  1-story  log  house  owned  by  Garret 
Chestnut^  of  Platte  City,  Mo.,  1,200  feet  from  river ;  one  of  a  group 
of  four  elms  standing  in  fieldn  al>ont  1^  miles  above  Parkville,  Mo. . 

On  1.2-foot  linn,  on  foot  of  bluff,  150  feet  from  river,  60  feet  south  of 
railway,  300  feet  above  point  where  river  leaves  bloff  below  Pome- 
roy,  Kans 

Equals  •*B.M.10"  of  1878— on  1.5-foot  linn,  30  feet  from  river,  100 
feet  nortb  of  railroad,  1,600  feet  below  creek,  about  1§  miles  below 
Pomeroy,  Kans 

On  l.afoot  white  elm,  on  foot  of  bluif,  150  feet  from  river.  40  feet 
southeast  of  section-house,  60  feet  south  of  Missouri  Pacific  Rail- 
road, 1  mile  below  Pomeroy,  Kans 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northern  ex- 
posure of  rook,  on  bluff  side,  3.dO0  feet  above  Pomeroy,  Kans.  The 
bench  is  125  feet  from  river,  75  feet  south  of  railroad,  and  about  2L 
feet  above  its  level,  060  feet  above  east  end  of  trestle  across  Mar- 
shall's  Creek,  and  about  150  feet  above  the  lieginning  of  the  valley 
of  the  creek 

On  right  bank,  at  Connor's  Station,  Missouri  Pacific  Railroad,  in 
northwest  comer  of  lot,  surrounded  by  picket  fence.    Lot  owned 

by Maxwell,  and  is  nearly  east  800  to  400  feet  from  railroad 

depot,  and  240  foet  from  and  on  river  side  of  railroad  tracks.    A 
broad  laae  leads  past  the  lot  towanls  the  river 

On  left  bank,  opposite  Connor's  Station,  Kans..  620  feet  from  river, 
close  to  fence  on  sonth  side  of  east  and  west  lane,  420  feet  from 
houne  of  Charles  Meirit.  It  is  1,660  feet  west  of  center  sec.  25,  T. 
50,  R.35 

On  2.9-foot  red  elm,  75  feet  west  of  railwav,  40  feet  from  foot  of  bluff, 
2,000  feet  from  river,  200  feet  from  trestle  and  wagon  bridge  across 
oreek  immediately  below  Connor's  Citv.  Kans 

On  2.2-foot  elm,  300  feet  fh>m  river,  in  fields,  aboat  one-quarter  mile 
northwest  of  (}onnor's  City.  Kans.  5  vicinity  of  R.  B.  O  4 

On  2.4-foot  elm,  on  Diamond  Island.30  feet  northeast  of  one-story  frame 
house,  130  feet  from  river,  4,500  feet  below  head  of  Diamond  Island, 
600  feet  above  A  68  

On  1.6-foot  elm,  250  feet  from  river,  on  edge  of  6- foot  bench,  between 
woods  westward  and  field  eastward.  200  feet  northwest  of  house 
otH-C.  Sampson,  200  feet  above  bead  of  Diamond  Island 


Feet. 
829.907 


332.341 


333.149 


MOet. 
391.8 


303.5 


3914 


825.988 

886.119 

868.407 

894.0 

356.350 

896.7 

* 

381.577 

397.9 

328.842 

397.0 

820.549 

862.915 

337.502 

398.1 

833.207 

337.365 

399.4 

340.245 

400.0 

340.256 

401.7 

350.230 

402.1 

360.523 

403.8 

341.213 

405.6 

385.962 

343.356 

405.5 

339.007 

405.7 

342.026 

407.2 

344.074 

408. 3 
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2342     BEPORT   OF   THE   CniEF   u/   ENGINEERS,  U.  S.  ARMY. 

Descriptiona  and  elevations  of  benchmarks  on  the  Missouri  Itherf  efc.^Continaed. 


No. 


295  (202) 
Boss. 

77 
1 

77 
2 

77 
3 
286  (201) 
Delaware. 


267  (200) 
Leavenw'h 

Janctioil. 

268  (109) 


78 
T 
Bast  Leav- 
enworth. 
78 
'2 

78 
3 
269(108) 

270  (197) 
Leaven  worth 


271  (196) 


79 
2 

79 
H 

272  (106) 
Fort  Leaven- 
worth. 

273  (194) 

274  (193) 


275  (192) 
Wealon. 

276  (191) 


277  (190) 


278  (189) 
Kickapoo. 

270  (188) 


280  (187) 
latan. 

281  (186) 

282  (185) 
Oak  Mills. 


Description. 


On  1 6-foot  black  walnnt.  150  feet  south  of  honM  of  Samuel  Darharo, 
50  feet  weet  of  railroad,  one-quarter  mile  from  nver,52u  feet  north- 
west of  i-ai  I  road  station  at  IIimr,  Kuuh 

On  rifcht  bank,  4.300  feet  below  railiOMl  culvert  at  Delaware,  Kans., 
on  side  of  bluff,  120  feet  from  Missouri  Pacitlc  Kailroud  track,  1,610 
feet  above  upper  end  of  trestle  bridj;e 

On  left  bank.  3.300  fe(>t  from  river,  on  west  side  of  fence,  on  west 
side  noith  and  south  county  road,  250  feet  aouthwest  from  Henry 
Pellmnn's  house.    Maffnetio  bearing:,  Y-  to  V.  X.  67°  45'  £ 

On  left  bank.  6,100  feet  from  river,  on  continuation  of  line ^'-  to  V,  on 
north  side  of  east  and  west  lane.    Platte  River  is  680  feet  beyond. . 

Cross  (4-)  cut  into  top,  near  west  edge,  of  rock  projectingfrom  ma- 
aoniy  on  west  end  of  stone  culvert  under  railway  at  Delaware, 
Kans.  The  bench  is  1.6  feet  above  the  top  of  the  keystone  of  the 
arch,  and  directly  over  Its  center,-  about  260  feet  south  of  one-story 
stone  dwelling  uf  Thomas  Gibson,  on  blntf 

On  3.7-foot  Cottonwood,  40  feet  east  of  Siissonri  Pacific  Railroad,  on 
old  river  hank,  140  feet  northeast  of  station  at  Leavenworth  Junc- 
tion. Kans 

On  2- foot  elm,  at  runlet  at  foot  of  bluff,  50  feet  west  of  railway,  al>out 
1,200  feet  below  A  88,  at  bead  of  narrow  bottom,  21  milea  below 
Leavenworth,  Kans 

Ou  right  bank  opposite  East  Leavenworth,  on  blnff,  on  bank  of  ra- 
vine (lower  side),  200  feet  from  river,  and  opposite  whistle-post  at 
Bast  Leavenworth.    Magnetic  bearing,  ^j*  to  J^,  N.  67°  SO'  E 


Eleva- 
tion. 


On  left  bank,  Just  east  of  railroad  right  of  way,  in  edse  of  field, 
700  fe^t  iVom  river,  near  whistle-post  on  railroad,  B.M.  is  2  feet 
from  fence 

On  line  V  to  V  produced.  6,685  feet  from  river,  close  to  fence,  in 
field  of  John  Kisker.  and  480  feet  east  tram  his  house 

Cross  (+)  cut  into  top  of  stone  foundation  at  southeast  corner  of 
seven-story  brick  glucose  factory,  at  railroad  station,  South 
Leavenworth,  Kans 

CroAs  (+)  cut  into  top  of  water-table,  under  riverward  foot  of  arch 
forming  main  entrance  to  Union  Depot,  Leavenworth,  Kans 

"  B.  M.  5"  of  1878— top  of  water-table,  at  northeaat  comer  of  Union 
Depot,  Leavenworth,  Kans 

'•  B.  M.  3  "  of  1878— "  on  Cottonwood,  opposite  C.  44" 

On  4.6-foot  Cottonwood,  at  loot  of  blnff,  90  feet  west  of  railroad,  148 
feet  from  river;  400  feet  abovo  C. 44, 1  mile  below  Leavenworth 
bridge.  Kans 

On  right  bank  of  river,  below  and  about  20  feet  from  west  abutment 
of  railroad  bridge  at  Fort  Leavenworth,  Kans 

On  left  bank,  6,195  feet  from  ^,on  line  nearly  parallel  with  railroad. 
Id  about  10  feet  west  of  a  wire  fence,  the  boundary  line  of  the  Fort 
Leavenworth  Military  Reservation.  Magnetic  bearing  of  line,  V 
to  V.N.  750  E 

On  line  ^  to  ^  produced,  and  512  feet  beyond  V.  jo^t  east  of  rail 
and  hedge  fence  in  edge  of  field 

Equals  "B.  M.  I"  of  1878— Cross  (+)  cut  into  top  of  second  course 
of  masonry  at  southeast  comer  of  t^ree-story  stone  store-house. 
Fort  Leavenworth,  Kans 

On  1.4-foot  white  elm,  40  feet  from  edge  of  high-water  bank,  300  feet 
from  water,  1}  miles  above  Fort  Leavenworth,  Kans 

On  1.8- foot  white  elm,  240  feet  from  river,  on  7-feet  rise  in  ground, 
1,340  feet  below  month  of  Kickapooo  Island  Chute,  12  miles  below 
AVeston,  Mo 

On  2.8-foot  elm,  40  feet  south  of  1-story  log  house,  400  feet  from  river, 
in  field,  200  feet  above  cluster  of  trees  one-half  mile  below  Weston,  Mo. 

On  2-foot  white  elm,  800  feet  from  river,  in  northern  edge  of  clump 
of  large  trees  one-quarter  mile  west  of  house  of  B.  Bishop.  This 
house  stands  about  400  feet  southwest  of  A  708,  and  1  mile  above 
Weston,  Mo 

On  2-foot  elm,  at  foot  of  bluff,  75  feet  from  river,  50  feet  south  of 
railway,  near  spring  flowing  copiously  from  bluffy  at  point  where 
blnff  and  river  separate  below  Kickapoo,  Kans 

Horizontal  farrow  in  head  of  copper  bolt  set  into  northwest  exposure 
of  cut  rock,  5  fe.et  south  of  railway,  and  3.5  feet  above  its  level,  912 
feet  below  west  end  of  railway  trestle  at  Kickapoo,  Kans 

On  ]. 0-foot  elm,  586  feet  west  of  Cow  Island  Chute,  on  [ea«tera  edge 
of  clump  of  timber.  700  feet  below  fence  and  woods  near  chute,  1 
mile  above  point  where  river  comes  to  bluff  above  Kickapoo,  Kans. 

On  2.4-foot  white  elm,  on  Cow  Island,  50  feet  east  of  house  of  8.  Van 
Winkle,  55  feet  from  high-water  bank,  about  1^  miles  below  Iatan,Mo. 

On  1.9-foot  elm,  845  feet  south  of  Cow  Island  Chute,  one-quarter 
mile  east  of  main  river 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  exposure  of 
hard  rook,  SO  feet  from  river,  17  feet  west  of  railway  and  5  feet 
above  its  level,  357  feet  above  whistle  post,  600  feet  above  bottom, 
one-half  mile  above  village  of  Oak  Muls,  Kans.,  vicinity  of  A  090. 


Feet 
35U.532 


386.097 

339.763 
340.732 


349.317 
347.570 
35a  173 
304.956 

346.580 
349.364 

363.634 

355.822 

356.829 
35L109 

352.019 
876.569 

843.091 
347.560 

35&006 
353.477 

358.504 
363.436 

853. 317 

865.350 

881.366 

358.345 
362.880 
36L119 

360.995 


Above 

the 
month. 


JfOec. 

400.7 


34&1 
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APPENDIX  V  V — REPORT  OF  MISSOURI  RIVER  COMMISSION.    2343 
Deioripiions  and  elevation$  of  bench-marks  on  the  Missoitri  River,  efo.-— Contintled. 


No. 


283  (184) 

284  (183) 

285  (182) 

288  (181) 

287  (180) 

288  (179) 


289  (178) 
AtoUson. 


290  (in) 

29L  (17G) 
292  (175) 


293  (174) 

294  (173) 

Doniphan, 

295  (172) 

296(171) 

297  (170) 

298  (109) 

299(108) 

300  (167) 
Geary  City. 

801  (106) 

302  (105) 

803  (164) 

804  (163) 


805  (162) 
Paleima 


'  Deaorlption. 


On  1.2-foot  blaok  walnnt,  on  left  bank.  260  feet  above  month  of,  and 
166  feet  above  raitroad  trestle  over  Little  Walnut  Creek 

On  2.1-foot  elm,  at  foot  of  bluff,  200  feet  southwest  of  railway  tresUe 

.  across  creek,  three-quarters  of  a  mile  below  A  682, 1,200  feet  aonth- 
eastof  house  of  Mrs.  John  Wallace 

On  1.6-foot  elm,  40  feet  south  of  fence  between  field  on  north  and 
woods  on  south,  70  feet  west  of  railway,  300  feet  from  river,  1,000 
feet  south  of  A  680. 4}  miles  below  Atchison,  Kans 

On  1.6.foot  elm,  on  foot  of  bluff,  80  feet  from  river,  40  feet  west  of  rail- 
way, near  A  676.  3^  miles  below  Atchison,  Kans 

Horlxontal  furrow  In  head  of  oopper  bolt  leaded  into  hard  rock,  35 
feet  west,  and  10  feet  above  the  level  of  railway,  120  feet  from  river, 
1,870  feet  below  creek, near  which  icehouses  stand, about 700  feet 
below  A  672, 2  miles  below  Atchison.  Kans 

On  1-foot  black  walnut,  on  foot  of  bluff,  90  feet  from  river,  40  feet  west 
of  railway,  150  feet  below  month  of  creek,  1^  miles  below  Atchison, 
Kans 

Cross  (+)  out  into  top  of  bevel  near  base  of  pilaster  on  southeast  cor- 
ner of  Union  Depo^  Atchison,  Kans 

"B.  M.  38"  of  1879— on  proJeotiuK  course  of  three  bricks,  sontheaat 
eorner  two-story  brick  general  offices  Atchison  and  Nebraska 
lUilroad,  on  northwest  comer  of  Commercial  and  first  streets, 
Atchison,  Kans 

Equals  **  B.  M.  87  '*  of  1879— top  of  foundation  course  at  northeast 
comer  Atchison  and  Nebraska  Railroad  passenger  depot.  50  feet 
sonth  of  southwest  oomer  Commercial  and  First  streets,  Atchison, 
Kans. 


Eleva- 
tion. 


On  2.il-foot  hard  maple,  90  feet  from  river,  40  feet  west  of  railway,  2 
miles  above  Atchuoo,  Kans 

On  2-foot  elm,  20  feet  west  of  track,  oo  foot  of  bluff,  one-fourth  mile 
it«m  river.  500  feet  above  house  of  William  Scott,  3  miles  above 
Atchison,  Kans 

On  1.2-foot  ash,  on  foot  of  bluff,  175  feet  southwest  of  railroad  bridge 
across  creek,  400  feet  fh>m  river,  1,500  feet  south-southwest  of  A 
656. 1^  miles  below  Doniphan,  Kans 

Cross  {+)  cut  into  top  of  ^ater- table  at  northeast  comer  of  two-story 
brick,  second  buildmg  on  west  side  of  Main  street,  north  of  Fourth 
street,  Doniphan,  Kans.,  owned  by  Adam  Brenner.    {Doubtful) 

B.M.  "A*'— cross  (+)  cut  into  top  of  water-table  on  south  side  of 
Main  street,  entrance  nearest  river,  about  1  foot  north  of  southeast 
comer  of  above  building 

On  1.5-foot  blaok  walnut,  on  side  of  bluff,  60  feet  from  river,  20  feet 
west  of  wagon  road,  and  10  feet  above  it,  700  feet  below  month  of 
creek,  one-hidf  mile  above  Doniphan,  Kans 

Cross  (+)  out  into  top  of  stone  foundation  at  southwest  comer  of  1^ 
story  brick  house  owned  by  Nesae  heirs,  2  miles  above  Doniphan, 
Kans 


On  1.8-foot  twin  elm,  on  edge  of  high  bank  of  chute,  680  feet  west  of 
main  river,  490  feet  west  of  one-story  frame  house  at  head  of  chute 
above  Doniphan ;  about  1,000  feet  northwest  of  A  634 

On  2.8-foot  elm.  840  feet  from  river,  1,40C  feet  south  of  one-story  firame 
house,  owned  by  James  Butler,  about  1,300  feet  southwest  of  A 
680,  2  miles  below  Geary  City.  Kans 

On  1.2-foot  white  elm,  on  foot  of  blulf,  1  mile  below  Geary  City,  Kans., 
80  feet  fh>m  river,  near  A  626 

HoriiOBtal  furrow  in  head  of  copper  bolt  set  into  face  of  first  ledge  of 
rook  crraping  from  river  fh>ntof  bluff  above  Geary  City,  Kans., 
about  180  feet  fh>m  lower  end  of  exposure.  60  feet  from  river,  25 
feet  west  of  wagon  road,  and  15  feet  above  its  level,  800  feet  above 
saw-mlll,  1,500  feet  above  mouth  of  creek 

Cross  (-f )  out  into  top  of  projecting  ledge  of  hard  rock  Just  westof 
old  road  and  2.5  feet  above  it.  40  feet  from  river,  400  feet  south- 
east of  dwelling,  in  vineyard  owned  by  Fred.  Moser.  vicinity  of  A 
618. 200  feet  above  ravine.  1  mile  above  Geary  City.  Kans 

On  2-foot  elm,  on  old  river  bank,  between  oottbnwood  flat  and  fields, 
500  feet  from  river.  560  feet  southeast  of  one-story  log  house  of  £.  U. 
Miller,  about  4  miles  below  Pslermo.  Kans 

Oil  2-foot  elm,  300  feet  from  river,  100  feet  from  foot  of  bluff.  213  feet 
eastof  2i-story  frame  house  of  Abbott  White.  1,000  feet  below  point 
where  river  leaves  bluff.  2  miles  below  Palmero,  Kans 

N.  B.— This  bench  is  Incorrectly  numbered  on  tree.  163. 

HoriaoQtal  furrow  in  head  of  copper  Imlt  loadtMl  into  west  face  of 
bowlder,  50  feet  from  river,  on  eant  side  of  old  wagon  it>ad.  1  mile 
below  Palermo,  Kans.  The  bowlder  is  of  hard  rock.  40  feet  long, 
12  feet  wide,  6  feet  thick ;  about  1.200  fe*>t  above  A  600 

On  1.6-foot  Cottonwood.  80  feet  from  edge  of  hi^h  bank,  behind  willow 

bar,  at  foot  of  bluffy  108  feet  west  of  creek,  300  tvtoi  nbove  the  main 

street  of  Palermo,  Kans 


Fest. 
370.878 


369.396 

368L488 
877.647 

385.836 

379.065 
384.603 

384.628 

380:859 
384.735 

375.797 

381.973 

411. 351 

411.820 

391.611 

385.290 

885.287 

383.785 
892.060 

406.061 


Above 

the 
mouth. 


437.8 


430.5 

440.8 
442.8 

444.0 

444.5 
445.8 


447.8 
44a  8 
451.4 
452.7 


453.2 

454.7 

459.0 

460.8 
461.0 

462.4 


30&906 

463.0 

387.876 

468.1 

392.001 

470.1 

300. 132 

471.1 

404.619 

472.1 
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2344  BEPORT  OF  THE   CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 

DeforipfioM  and  elevations  of  bench-marks  on  the  Missouri  River,  etc, — Continaed. 


Ko. 


300  (161) 


307  (IflO) 

308  (190) 

309  (158) 

310  (157) 

311  (156) 

312  (155) 
StfoMpb. 

313  (154) 

314  (153) 

313  (152) 

316  (151) 

317  (150) 

318  (149) 
Bclroout. 

319  (148) 

320  (147) 

321  (140) 

Deaeriptton. 


322  (145) 


323  (144) 


324  (143) 
Aniazouia. 

325  (142) 

326  (141) 

327  (140) 

828  (130) 

320  (138) 

^0  (137) 

On  1.5-foot  elm,  at  fence.  900  feet  from  rirer.  000  feet  above  wfllow  bar. 
on  east  aide  of  email  clnnip  of  timber  in  flelda,  one-qnarter  mile 
■oatbeast  of  blaiBi,  2,550  feet  went  of  nortb  and  ■oQtfa  uuie  leading 
up  to  Wathena.  Kana..  I i  mllea  above  Palermo,  Kane 

On  2.4-foot  elm,  250  feet  from  river.  175  feet  northwest  of  one-atory 
frame  boiue,  in  edge  of  woods  below  Held.  1,800  feet  below  foot  of 
shore  bar,  2  milea  above  Palermo,  Kaos..  near  A  502 

Croas  (4 )  cot  into  top  of  stone  projectinic  2  inches.  Arom  base  of  wall 
at  tonthweat  comer  of  l|-story -stone  hoose  owned  by  lin.  Amanda 
Corby,  about  3|  miles  below  Saint  Joseph  bridse 

On  2-foot  white  elm,  130  feet  from  hish  bank  behind  shore  bar,  one- 
foarth  mile  below  ^roap  of  small  honsea  and  body  of  timber  near 
river,  1  mile  below  J.  D.  Hier'A  house,  2{  milea  below  Saint  Joaeph 
bridge • 

On  2.3-foot  svcaniore,  60  feet  from  ed^e  of  high  bank,  400  feet  weat 
of  house  of  J.  D.  Hier.  1}  miles  below  Saint  Joaeph  Bridge 

On  1.3-foot  Cottonwood,  on  first  bench  back  of  willow  bar,  about  one- 
hal  f  mile  from  outer  edge  of  open  bar,  1  mile  below  St  Joaeph  Bridge . 

Cross  (+)  cat  into  top,  1.26  feet  south  of  north  edge  of  coping  of  east 
pier  of  bridge  at  Saint  Joseph.  Mo 

Eauals  "B.  M.  34"  of  1870— croaa  (-f)  cut  into  northeaat  oomer  of 
foundation  on  weat  side  of  arched  entrance  (facing  the  north)  of 
Henry  Kmg's  packing  house  on  south  weat  oomer  of  Fourth  atreet 
and  railroad,  Saint  Joseph.  Mo 

On  3.8-foot  elm,  on  south  aide  of  wagon  road,  25  feet  northeaat  of 
house  of  Allen  Porter,  000  feet  weat  of  poatH>ffioe,  in  town  of  EI- 
wood,  Doniphan  Countv,  Kana 

On  2.1-foot  elm,  15  feet  west  of  l^-atory  fhune  houae,  220  feet  ftom 
river,  at  point  where  east  and  west  road  cornea  to  river,  about  2 
milea  below  Belmont,  Kans    

On  2.6-foot  elm,  350  feet  from  river,  on  aoucheaat  edge  of  email  olnmp 
of  timber,  three-quartera  of  a  mile  below  Belmont,  Kana 

Ilorisoutal  furrow  in  head  of  copper  bolt  leaded  into  northeaat  ex- 
posure of  bowlder  of  hard  rock,  at  foot  of  blufl;  200  feet  fh>m  river, 
OU  feet  southeast  of  house  of  L.  A.  Jackson,  Belmont,  Mo.  The 
bench  is  on  the  line  of  a  fence,  under  and  20  feet  east  of  a  wagon 
road  which  runs  over  the  bowlder 

Cross  (+)  cut  into  top  of  stone  projecting  from  aontheaat  comer, 
near  base  of  wall,  of  entrance  to  Lime  Kiln,  one>haIf  mile  above 
BohnoDt,Kans 

B.  M.  on  2-1'iiot  black  walnut  tree,  200  feet  aontheaat  of  L.  A.  Jack- 
son's  house,  Belmont,  Kana 

On  1-foot  black  walnut,  40  feet  from  river,  on  foot  of  bluff,  1,000  feet 
aboveAnderson  (ila«lden's  two-story  fhune  dwelling,  U  miles  above 
Belmont,  Kans 

On  1.3foot  honey  locust,  240  feet  weat  of  house  of  Charles  Newton, 
140  feet  west  of  north  and  south  lane,  84  miles  above  Belmont, 
Kans 

On  1-foot  elm,  on  npper  edge  of  woods,  600  feet  from  river,  three- 
eighths  of  a  mile  8<>utboa«t  of  lo^  houae  near  river,  on  the  upper  side, 
and  about  1  mile  from  the  extremity  of  the  right  bank  point  above 
Belmont,  Kana 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  exposure  of 
hard  rock ,  lO  feet  hii^h,  20  feet  long,  at  foot  of  bluff.  000  ieet  above 
two-story  stone  bouse  of  J.  Zaiser,  near  head  of  bottom  above  Bel- 
mont, Kans.,  about  4  miles  above  Belmont  by  the  line  of  the  bluffs. 

Ou  1-3  foot  Cottonwood,  600  feet  from  river,  one  of  two  troea  atandtng 
near  small  log  house  of  Daniel  Tiudall,  1  mile  below  Amazonia  Cut- 
otf,  one-half  mile  southeast  of  large  2i-8tory  tnme  dwelling  of 
Patrick  Tindall,  about  half  way  from  A  558  to  A  560 

On  Ifoot  twin  black  ash,  in  clump  of  ash  uees  one-half  mile  south  of 
point  at  Amazonia  Cut-off,  on  edge  of  7-foot  bench,  about  one- 
fourth  mile  northeast  of  house  of  Mrs.  Shumann 

On  2-foot  sycamore,  300  feet  trom  river  on  upper  edge  of  woods,  700- 
feot  above  A  554  three- quaiiers  of  a  mile  above  Amazonia  Cutoff.. 

On  2-foot  elm,  400  f.-et  from  river,  2, 200  feet  below  B.  M.  827 

Ou  3. 3-foot  elm,  100  feet  from  river,  160  feet  above  lane  running 
went,  about  1, 400  feet  southeast  of  house  of  Hanley  George,  2} 
miles  above  Amazonia  Cut-off 

On  2. 5-lbot  elm,  200  feet  from  river,  in  edge  of  field,  one-quarter  mile 
below  foot  of  Rush  or  Solomon 'a  laland 

"B.  M.  28"  of  1879— equal  bench  of  constraotion  party,  and  bears 
their  mark  "04. 820  '^  on  elm  edge  of  bank,  200  feet  east  tnrn  B. 
M.  (139) 7. 

On  1.  Ifoot  elm,  240  feet  fiom  Rush  or  Solomon*8  Island  Chute,  on  line 
between  corn  above  and  woods  below,  about  one-quarter  the  diatanoe 
from  the  head  tothe  foot  of  the  chut4^     

On  1.6-foot  elm,  260  feet  from  river.  1. 200  feet  aonth  of  dwelling  of 
William  Gabriel  24  milea  below  Charleston,  Kana 


Eleva- 
tion. 


307.041 


Above 

the 
mouth. 


ifOw. 
473.2 


416.805 


420.002 
I  410.059  ! 


308.058 

474.3 

402.801 

476. 3 

401.274 

476.8 

403.  eo 

477.  a 

306.770 

47«.  fi 

400.844 

470.fi 

410.080 

404.061 

481.7 

403.023 

483.  r. 

406.379 

484.  i 

412.001 

48ir. 

411.800 

486.0 

407.063 

400.446 

487.(1 

407.788 

480.0 

408.464 

415.829 

404.3 

411.031 

405.2 

417. 528 

400.3 

417.045 
415.068 

502.5 

410.357 

420.620 

505.2 

500.6 
510.3 
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APPENDIX  V  V — KEPORT  OF  MISSOUKI  RIVER  COMMISSION.    5^345 
I)e$cripiions  and  eltvations  of  bench-marks  on  the  Missouri  Rtver,  tie. — Continued. 


Ho. 


Description. 


Eleva- 
tion. 


Above 

the 
month. 


331  (136) 
ChurleatoD. 

332  (135) 
833  (134) 
334  (133) 

3S3  (132) 


336  (131) 
Lafayette 

llandinff. 

337  (130) 


338  (120) 

339  (128) 


340  (126) 
Iowa  Point. 


341  (127) 


842  (126) 

843  (124) 
344(128) 

345  (122) 


34«  (121) 
id. 


White  Clou( 
347  (120) 


348  (110) 
840  (118) 


350  (117) 
Groat  Nema- 
ha River. 

351  (116) 

352  (115) 
853  (114) 


854  (113) 
Kulo. 

355  (112) 


Equals  "  B.  V.  26  "  of  1870.  and  is  alsoioltial  bench  of  oonstmctlon 
party,  their  elevation  of  it  bein^  100,000  feet;  on  4.5-foot  elm,  60 
feet  from  river,  300  feet  below  A  536,  )ust  abore  Charleston,  Kans. 

On  1. 3-foot  elm,  70  feet  from  river,  on  foot  of  bluff,  three-eighths  of  a 
mile  above  Charleston,  Kans.,  700  feet  below  mouth  of  creek 

On  3-foot  oak,  100  feet  fW>m  river,  on  foot  of  bluff,  east  side  of  ravine, 
2  miles  above  Charleston,  Kans 

On  1.5-foot  linn,  on  foot  of  blufi;  60  feet  from  river,  900  feet  below 
mouth  of  Mosquito  Creek,  one-quarter  mile  northeast  ot  house  of 
C.W.Hargis,  3  miles  above  Charleston,  Kans 

On  2.4-foot  black  walnnt  120 feet  fhim  river,  on  bluff,  300- feet  above 
creek,  in  first  valley  above  Mosquito  Creek,  three-eighths  of  a  mile 
above  A  530,  4  miles  above  Charleston,  Kans  

On  3foot  elm,  30  feet  from.river,  at  foot  of  bluff,  1,740  feet  above  La- 
fayette Landing,  1,000  feet  above  A  626 


On  1.4-foot  water  oak.  40  feet  fh>m  river,  at  foot  of  bluff,  one-half 
mile  below  month  or  Wolf  Creek,  770  feet  below  foot  of  willow 
bar.  1,300  feet  below  A  620,  5  miles  below  Iowa  Pointi  Blans 

On  3-foot  elm,  in  woods,  150  feet  from  river,  3,500  feet  below  A  516,  3 
miles  below  Iowa  Point,  Kans 

On  2. 5-foot  black  walnut,  30  feet  west  of  railroad,  50  feet  tnm  river,  at 
foot  of  bluff.  1,250  feet  below  A  614,  li  miles  below  Iowa  Point, 
Kans. 


Cross  (-f )  out  into  top  of  stone  foundation  at  northwest  comer  of  en- 
gine-room of  3i.  story  brick-grist  mill  owned  by  Ball  Brothers,  one- 
quarter  mile  south  of  Iowa  Point,  Kans.,  and  about  one-half  mile 
from  river , 

Cross  (-f)  cut  into  top  of  stone  foundation  at  northeast  comer  of 
main  part  of  above  mill 

"  B.  M.  28  "  of  1870— south  end  of  window-sill  of  two  story  brick,  on 
northwest  comtT  of  Main  and  Commercial  streets.  Iowa  Point,  Kans 

''B.M.24"  of  1879— south  end  of  window-siU  of  the  third  buUding 
north  of  Main  street,  on  west  side  of  Commercial  street,  Iowa 
Point,  Kans. :  a  brick  store,  forming  part  of  the  block  of  buildings 
upon  which  is  "B.M.23" 

On  3-foot  elm,  50  feet  west  of  railroad  track,  140  feet  north  of  fence 
comer,  600  feet  below  1|  atoij  f^me  house  on  east  side  of  track, 
1}  mUcs  above  Iowa  PoiDt,  Kans 

On  2-foot  Cottonwood,  2}  miles  below  White  Cloud,  Kans.,  In  small 
clump  of  cotton  woods,  at  upper.edge  of  oom-fleld 

On  1.3-foot  Cottonwood,  100  feet  from  river,  2  miles  below  White 
(inoud,  Kans 

NoTB.— The  connection  of  benches  843  and  344  with  the  main  line 
was  unchecked. 

On  2.5-fOot  elm,  in  small  comer  of  woods  between  railway  and  com- 
field,  70  feet  east  of  track,  50  feet  northeast  of  fence,  1|  miles  below 
White  Cloud,  Kans 

Eqnala  "  B.  M.  21 "  of  1870— east  comer  of  door-sill  of  small  door  east 

of  main  entrance  to  two-story  briok  livery  stable,  75  feet  west  of 

southwest  corner  Main  and  Water  atreets,  south  side  Main  street, 

White  Cloud,  Kans 

Eouals  *'  B.  M.  20  "  of  1870— southeast  comer  water-table  of  Union 
Hotel,  a  three-atory  brick  (first  story.  Main  street  front,  of  stone), 
on  northwest  comer  Main  and  Water  atreets.  White  Cloud.  Kans 

Gauge  B.  M.— Spike  driven  into  south  end  of  east  wood-sill  of  water 
tank,  375  feet  above  AVhite  Cloud  Depot 

On  2.5-foot  twin  cotti>nwood.  100  feet  east  of  Atchison  and  Nebraska 
Railroad,  2  miloa  altove  White  Cloud,  Kans 

On  2- foot  burr  oak.  100  feet  east  of  railroad,  300  feet  east  of  foot  of 
bluff,  l.OUO  feot  from  river,  one-quarter  mile  below  head  of  bottom, 
nearly  west  of  A  402,  1  mile  below  mouth  of  the  Great  Kemaha 
River,  Kebraska 

On  1.1-foot  twin  elm,  in  ravine,  200  feet  south  of  railway,  600  feet 
above  mouth  of  Great  Xemaha  River,  Kebraska 


raee. 

431.863 
422.662 
434. 112 

426.101 

436.115 
426.840 

430.048 
428.410 

430.727 

471.836 
481.211 
446.618 


432.655 
433.203 
438.874 

433.560 

457.323 

454.040 
441.787 
438.001 

438.817 
445.631 


Cross  (-f )  cut  into  the  upper  surface,  southern  edge,  of  coping  stone 
of  east  pier  of  Atchison  and  Nebraska  Bridge  across  the  Great  Ne- 
maha River.  3  miles  below  Rnlo,  Nebr 444.460 

On  8.3-foot  white  elm,  250  feet  south  of  railroad,  on  line  between 
prairie  and  wootls,  one- quarter  mile  west  of  bridge  across  Groat 
Nemaha  River.  Nebraska 440.073 

On  2.1-foot  Cottonwood,  100  feet  east  of  railroad,  1,000  feet  from  river, 
1,000  feet  from  bluff,  three-quarter  mile  below  Rule,  Nebr 442. 761 

Equals  **  B.  M.  18  "of  1870— cross  (-f )  cut  into  top  of  buttress  masonry. 
At  northeast  comer  of  stone  engine-room  of  brick  grist-mill,  owned 
by  Honfuni  St  Gaenon,  Rule,  Nebr 456.110 

CnniH  (-f )  cut  into  top  of  buttress  masonry,  at  northeast  comer  of 
elevator  atyoiniQ;;  the  above  mill , I  459.724 


MUm. 
511.0 

512.3 

513.0 

614.0 

515.8 
517.4 

510.2 
520.8 

582.5 
524.1 


525.0 
528.1 
528.8 

520.5 
530.8 


532.8 

535.0 
535.0 

530.7 

540.0 
541.4 

542.1 


Digitized  by  LjOOQ IC 
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DeicripiionB  and  elevationa  of  bench-marks  on  the  Mleaouri  Biver,  f/c— Continned. 


No. 


Descriptioii. 


Eleva- 
tion. 


the 
moath. 


856  (111) 

857  (110) 
358  (109) 

850  (108) 

360  (107) 


361  (106) 
862  (105) 

863  (104) 
Arago. 

364  (103) 

365  (102) 

366  (101) 

367  (100) 

366 

(99) 

369 

(98) 

370 

(97) 

371 

(96) 

372  (05i 
Saint  Deroin. 

373  (04) 

374 

(93) 

376    (92) 

Hillsdale. 

876    (91) 

377    (90) 

Aspinwall. 

878    (89) 

379 

(88) 

380  (87) 
Nemaha 

City. 

381  (86) 

382  (85) 

883    (84) 
Brown  ville. 

384    (83) 

383  (82) 

886    (81) 


On  l-foiot  black  walnnt,  60  feet  from  bank  on  foot  of  bluff,  4O0  feet 

above  month  of  creek,  tbree-quarten  of  a  mile  above  Rule,  Nebr.. 
On  2.5-fool  cotton  wood,  at  foot  of  blaff,  at  rivulet,  where  road  up 

river  from  Rulo  enters  bottom,  2  milen  above  Rule,  Nebr 

On  1.7-foot  red  elra,  at  foot  of  bluff,  100  feci  northwest  of  one-story 

frame  bouse,  31  miles  above  Rulo,  Nebr.,  by  line  along  foot  of 

bluffs 


To]>  of  stone  foundation  at  southeaet  comer  of  one-story  brick  dwell- 
ing of  Russell  Durfee,  on  foot  of  bluff,  one-qaarter  of  a  mile  from 
river,  about  5  miles  above  Rulo.  Nebr 

On  8- inch  twin  elm,  at  foot  of  bluff,  150  fiDot  from  liver,  860  feet  below 
head  of  bottom  above  Rulo,  Nebr 

On  2-foot  oak,  at  foot  of  bluff.  2^  miles  below  AraiEo,  Nebr 

On  3-foot  twin  basswodd,  30  feet  east  of  bluff,  800  feet  from  river,  1 
mile  below  Arago,  Nebr 

Cross  (+)  cut  into  upper  surface  of  foundation  stone  under  window 
on  south  side,  near  southwest  corner  cf  two-story  brick  store  of 
Joseph  A.  Kitt.  north  side  Main  street^  A  i-a^o,  Nebr 

"B.  M.  16"  of  1879— top  course  of  masonry  at  soutbeaat  comer  of 
foundation  of  two-aud-onehnlf-story  frame  house,  north  side  of 
Main  street,  75  feet  west  of  brick  store  described  above 

On  2.5-foot  elm,  40  feet  frum  river,  on  side  of  bluff,  1  mile  above  Arago, 
Nebr 


On  2-foot  elm,  east  side  of  road,  8  miles  above  Arago,  Nebr 

On  2-foot  Cottonwood,  on  east  side  of  road,  4^  miles  above  Arago. 
Nebr.,  by  bluff  line 

On  3-foot  elm,  edge  of  river,  foot  of  bluff,  1,000  feet  above  mouth  of 
creek,  three-quarters  of  a  mile  below  foot  of  willow  bar,  5^  miles, 
by  bluff  line,  below  Saint  Deroin,  Nebr 

On  2-foot  red  elra,  on  west  side  of  road,  at  foot  of  bluff,  three-quarters 
of  a  mile  above  foot  of  willow  bar,  900  feet  south  of  school-house, 
about  4  miles  below  Saint  Deroin,  Nebr 

On  1.8foot  black  walnut,  280  feet  south  of  house  of  C.  Griffin,  in  hog 
lot,  40  feet  east  of  road,  3^  miles  below  Saint  Deroin,  Nebr 

On  2.5-foot  twin  elm,  at  foot  of  bluff,  60  feet  east  of  wagon  road,  100  feet 
below  fenre  corner,  about  1|  miles  below  Saint  Deroin,  Nebr 

On  1.2-foot  elm,  on  east  side  of  road  and  foot  of  hlnSh,  at  break  in  bluff 
line,  three-quailers  of  a  mile  below  Saint  Deroin,  Nebr 

On  3.3-root  elm,  near  east  line  of  Nebraska  street.  Saint  Deroin,  600 
feet  from  river,  500  feet  north  of  A.  J.  Ritter's  store 

On  1.7-foot  white  elm,  at  roadside,  50  feet  from  river,  on  blnff,  1,400 
feet  below  creek,  fl  ve-eighths  mile  above  Saint  Deroin,  Nebr 

On  2.5foot  elm,  at  foot  of  bluff,  40  feet  north  of  road,  70  feet  west  of 
Meadow  Cr.eok,  one-half  mile  from  river,  Imile  southeast  of  Hills- 
dale, Nemaha  (bounty,  Nebr 

On  1.3-foot  maple,  a  double  tree,  70  feet  trom  river,  one-quarter  mile 
above  Hilisdale,  Nebr.,  at  head  of  bottom. 

On  3-foot  elm,  in  ravine,  120  feet  from  bottom  and  600  feet  from 
river,  about  2,300  feet  above  Saint  Deroin  Creek,  where  the  latter 
leaves  the  bluffs,  1  mile  below  Aspin  wall,  Nebr * 

On  1-foot  black  wailnut,  100  feet  from  river,  on  left  bank  of  creek  at 
Aspin  wall,  Nebr 

On  1 .9- foot  red  oak,  in  ravine,  50  feet  from  river,  five-eighths  of  a  mile 
below  moutli  of  Little  Nemaha  River,  Nebraska 

On  9-inch  maple,  60  feet  southeast  of  house  of  D  M.  Fraaier,  three- 
quarters  of  a  m ile  southwest  of  Nemaha  City,  Nebr 

Cross  (-f )  cut  into  top  of  water-table  at  northeast  comer  of  Huber 
House  (J.  B.  Huber),  comer  of  Kansas  avenue  and  —'  street, 
Nemaha  City.  Nebr 

On  3  5- foot  Cottonwood,  about  1,000  feet  below  A  422,  between  rail 
road  and  bluff,  three-quarters  of  a  mile  above  Nemaha  City,  Nebr. 

(Jrn.ss  (+)  cut  into  top  of  stone  foundation  at  southeast  comer  of 
Jonathan  Hogadom  s  brick  dwelling,  on  foot  of  bluff,  120  feet 
west  of  railroad,  three-quarters  of  a  niile  from  river,  IJ  miles  above 
Nemaha  City,  Nebr 

Equals  "  B.  M..  14"  of  1879— on  2.5-foot  cotton  wood,  northwest  corner 
Main  street  and  Levee,  on  curb-lino,  30  feet  north  of  north  line  of 
Main  street,  Brownville,  Nebr 

On  10-inch  ash,  at  foot  of  bluff,  75  feet  west  of  railroad,  at  point 
where  railroad  comes  to  bluff,  three-quarters  of  a  mile  above 
Brownville,  Nebr 

On  1. 1-foot  twin  willow,  50  feet  south  of  railroad,  one-quarter  mile 
from  river,  3|  miles  above  Brownville,  Nebr. ;  75  r«iet  east  of  line  be- 
tween cornfield  extending  down  from  Honey  Creek  and  woods — 
the  field  owned  by  Kli  Raisbeck,  the  woods  by Dodd 

On  1-foot  white  oak,  100  feet  from  river,  in  ravine  in  bluffs,  one-half 
mile  below  A  400,  2  miles  below  Peru,  Nebr 


Feet. 
464.897 

44&634 
454.080 

466.814 

456.027 
454.754 

456.030 
503.006 

505.416 

463.622 
462.131 

471.464 

460.825 

464.130 
467.582 
466.342 
467.728 
469.<t28 
503.142 


Jftfet. 

642.8 


478.110 

479.128 

487.654 

476.285 

493.716 

477.704 

505.580 

482.070 

484.708 

497.102 

484.507 

488.490 

504.341 
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No. 


887    (80) 


388  (70) 
Pern. 

389  (78) 


300    (77) 


391     (78) 

382    (75) 

393  (74) 

394  (73) 
Otoe  City. 

895  (72) 

398  (71) 

397  (70) 

398  (88) 

899    (68) 
NebrMka 
City. 
400    (67) 

481    (88) 
402    (65) 


DesoriptloD. 


Horizontal  farrow  in  head  of  copper  bolt  leaded  into  face  of  aand- 
Btone  blaffaear  lower  end  of  exposure,  li  niileA  below  Fern  Depot; 
1,160  feet  above  A  400;  850  feet  below  first  creek  enteriag  nver 
from  bluffs  below  Peru.  Nebr 

On  2.1  foot  Cottonwood,  5Q  feet  north  of  Col.  Thomas  Mayfror's  house, 
on  Nebrnska  Railroad,  three-quarters  mile  north wcot  of  P<>ru,  Kebr. 

Spike  iu  sill  of  west  window,  north  side,  of  brick  school-house.  Dis- 
trict N<*.  2.  Nemaha  County,  Nebr.  ;  ono-anarter  mile  north  of 
"Bill"  Tyner's  bouse,  on  Peru  and  Nebraska  City  Wagon  Road, 
1^  miles  north  of  Peru,  Nebr 

On  1.3- foot  Cottonwood,  75  feet  southwest  of  house  occupied  by  Ka- 
than  Kelrto,  at  intersection  of  line  between  Otoe  and  Nemaha 
counties  with  Peru  and  Nebraska  City  Wagon  Road.  This  road 
runs  due  north  from  a  point  about  oue-quarter  mile  west  of  Peru. 
Nebr.  

On  2-foot  hackberry,  75  feet  northeast  of  house  of  J.  H.  Resseeuie, 
one-quarter  mile  from  RlTcr,  about  4  miles  due  north  of  Peru,  Nebr.; 
Ticinity  of  R.  B.  0  898 

On  3-foot  twin  red  elm,  150  feet  west  of  railroad,  300  feet  from  river, 
300  feet  above  fence-comer,  2^  miles  below  Otoe  City,  Nebr 

On  2.5-foot  cottoQWOod.  between  railroad  and  river,  300  feet  above 
A  378, 800  feet  above  railroad  section  house,  1  mile  below  Otoe  City, 
Nebr ..\ 

Equals  bench  of  Nebraska  City  construction  party;  on  spike  in  root 
of  1.5-foot  burr  oak,  at  southeast  comer  of  J.  D.  C^rmlohaers  house, 
Otoe  City,  Nebr 

On  1.5-foot  willow,  100  feet  west  of  railroad,  6,800  feet  above  Otoe 
City,  Nebr.,  by  measurement  along  railroad 

On  1-foot  elm,  80  feet  west  of  track,  in  ravine,  1,000  feet  above  point 
where  river  leaves  bluff.  2^  miles  below  Nebraska  City,  Nebr 

Nail  in  knot,  in  pile  in  railroad  embankment,  50  feet  below  Nebraska 
City,  United  States  water-gauge 

Equals  '*B.  M.  ll"of  1879 ;  datum  of  Constraction  party  100  feet  lower 
top  of  water-table  at  southwest  corner  of  office  of  Registered  Dis- 
tillery No.  2,  SUto  of  Nebraska,  at  foot  of  Main  street,  Nebraska 
Citv,  Nebr 

On  8-inch  ash,  at  foot  of  bluff,  about  U  miles  above  foot  of  Kain  street, 
Nebraska  City,  Nebr , 


On  10  inch  elm,  at  foot  of  bluff,  200  feet  below  stone  quarry,  2|  miles 
above  Nebraska  City,  Nebr.,  by  measaremont  along  base  of  bluff.. 

Equals  Permanent  Bench  of  Constmction  party ;  on  gas-pipe  set  in 
cement  at  sito  of  A  354.  The  bench  is  on  a  spur  of  the  oluff,  2i 
miles  above  head  of  Nebraska  City  Island  Chute,  1,900  feet  above 
month  of  Walnut  Creek 

On  1.3-foot  Cottonwood,  at  foot  of  bluff,  40  feet  Arom  river,  behind 
willow  bar,  about  300  feet  above  field,  2)  miles  below  Wyoming, 
Nebr 




403    (64) 
Wyoming. 

404 

(63) 

405 

(62) 

406 

(61) 

407    (60) 
Jones*  Point 

408 

(59) 

409 

(58) 

410 

(57) 

411 

(56) 

412 

(53) 

413    i54» 
Rock  Bluff 

B.M.  "A:"  equals  bench  of  constraction  party;   on  2-foot  cotton- 
wood,  UO  feet  below  B.  M.402. 


Equals  permanent  bench  of  construction  partv;  on  gas-pipe  set  in 
c4»meut.  near Neligh's  house,  three-eighths  mile  below  Wy- 
oming Landing,  Nebr 

On  1.3-root  willow,  in  woods  and  underbrush,  150  feet  back  of  bench 
behind  willow  bar,  about  one-quarter  mile  above  mouth  of  Weep- 
ing-Water  Creek,  about  1  mile  above  Wvoming,  Nebr 

On  2-foot  elm,  tbiee-eightha  mile  from  river,  on  edge  of  bench  be- 
tween prairie  and  willow  bar.  near  house  of  James  W.  Baker,  2^ 
miles  below  Jones'  Point,  Nebr 


On  2.5-i'oot  Cottonwood,  325  feet  from  river,  150  feet  above  cornfield, 
near  lower  edge  of  timber,  about  1  mile  below  Jones'  Point  Ferry, 
Nebr 

On  1.2-foot  ash,  at  foot  of  bluff,  280  feet  from  river,  600  feet  below 
houiie  and  ferry  landing  at  Jones'  Point,  Nebr. ;  Just  above  wagon- 
road  where  it  enters  the  bluff 

On  10-inoh  black  walnut,  on  side  of  bluff,  60  feet  fk'om  river ;  at  foot 
of  narrow  bottom.  1^  miles  above  Jones'  Point,  Nebr 

On  10-inch  walnut,  90  feet  from  river,  near  right  bank  of  Raike's 
Branch,  500  or  COO  feet  below  A  326.  3  miles  above  Jones'  Point, 
Nebr 

On  2.1-foot  elm.  130  feet  from  river,  on  right  bank  of  Missouri  Creek, 
1,100  feet  below  A  824 

On  2-foot  elm,  170  teet  from  river,  near  right  bank  of  creek,  where 
river  returns  to  bluff,  below  narrow  bottom,  600  foot  above  A  324, 
3i  miles  below  Rook  Bluff.  Nebr 

norisontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  rook  at 
Calumet  Point.  1^  miles  below  Rock  Bluff;  Nebr 

UoriKontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  rock. 
JuM  beneath  A  •HO.  one-half  mdo  above  village  of  Rock  Bluff,  Nebr. 


Eleva- 
tion. 


Feet. 
491.070 

491.086 
494.638 

495.073 

497.895 
506.518 

508.755 

530.685 
505.038 
523.632 
622.020 

531.438 
515.686 

518.469 

544.509 

521. 051 
622.706 

542.425 

518. 038 

522.400 

523.199 

529. 726 
530.377 

533.406 
534.872 

532.190 
539.355 
536.003 


Above 

the 
montb. 


587.1 


58a8 


589.6 


505.0 
597.7 

509.2 

599.9 


606.8 
60&5 


60a5 


615.4 
615.6 


616.9 

619.3 

621.4 

622.7 

623.7 
625.0 

626.7 
628.1 


630.9 
G32.8 
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414    (53) 


415  (52) 

416  (51) 
Plattsmouth. 

4X7    (50) 


418    (48) 


419    (48) 

Platte  River. 

42Q    (47) 


421 

(46) 

422 

(45) 

423    (44) 
Bellevue. 
4J4    (43) 

425 

(42) 

426 

(41) 

427 

(40) 

428     (39) 
Omalia. 

429 

(38) 

430 

(37) 

431     (36) 
Florence. 

482 

(35) 

433 

(34) 

434 

(33) 

435 

(32) 

436 

(31) 

437 

(30) 

438    (29) 
Blair. 

439 

(28) 

440 

(27) 

441 

(26) 

442 

(25) 

443 

(24) 

441 

(23) 

On  3.3-foot  Cottonwood,  25  feet  from  water  of  chute  oppoaite  lower 
point  of  Tobacco  Island,  20  feet  below  fence,  and  approximately 
opposite  A  314 , 

Horizontal  t^irrow  in  head  of  copper  bolt  leaded  into  rock,  60  feet 
below  ravine  opposite  head  of  Tobacco  Island,  1,400  feet  below  a  310. 

Northern  Point,  upper  edge,  of  coping;  of  west  pier,  Burlington  and 
Missouri  Kailroad  Bridge  at  Plattsmoutb,  Nebr 

Equals  "B.  M.  9"  of  1879— on  northeast  comer  of  iron  window-sill, 
ground  floor,  west  side  of  Main-street  entrance  to  three-story  brick, 
southeast  comer  Main  and  Third  streeta,  Plattamouth,  Nebr 

"  B.  M.  10  "  of  1879— top  of  bevel  of  water-table  at  southwest  comer 
of  three-story  brick  on  northeast  comer  Main  and  bizth  streets, 
Plattamouth,  Nebr 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  point  of  hard 
rock,  about  200  feet  above  lime -kiln,  1^  miles  above  riattsmoutb, 
Nebr 

On  1-foot  Cottonwood,  on  first  rise  of  ground  from  bar,  3,600  feet 
above  mouth  of  Platte  lUver,  Nebr 

On  1.3-foot  Cottonwood,  1,600  feet  east  by  south  of  house  of  Joseph 
CtiUds,  Just  east  of  wagon-road,  in  vioinitv  of  A  298 

On  1-foot  Cottonwood,  50  feet  from  river,  l.iHM)  feet  below  mouth  of 
creek,  between  A'a292and  294 

On  2-foot  elm,  ?00  leet  from  bank,  300  feet  from  rise  In  bank  below  A 
290 

Oq  middle  one  of  three  large  cotton  woods.  Just  east  of  railroad,  one- 
fourth  mile  below  Bellevue  Station,Neur 

On  11-inch  black  walnut,  at  base  of  bluff  50  feet  west  of  Burlington 
and  Missouri  River  RaUroad.  where  river  leaves  bluff,  three- 
fourths  mile  above  Bellevue  Station,  Just  above  A  278 

On  1-foot  black  walnut,  reference  tree  of  A  254,  at  point  at  which 
river  touches  bluff,  7  miles' below  Omaha>.  Nebr 

On  2.5-foot  red  elm,  on  south  bank  of  brook  between  bluffs,  200  feet 
west  of  Burlington  and  Missouri  River  Railroad,  4  miles  below 
Omah,  Nebr 

On  8-inch  white  elm,  120  feet  eastward  from  railroad,  300  feet  north- 
ward  from  house  of  Aug.  Muskat,  between  A**  242  and  244 

On  collar  (at  Joint)  of  north  cylinder,  west  pier  of  Union  Pacific 
Railroad  bridge,  at  Omaha,  Nebr 

Gauge  B.  M.  Head  of  spike  in  16-Inoh  cedar  pile,  in  midst  of  riprap 
150  fee^  above  upper  end  of  willow  mattresses,  30  feet  from  river 
about  one-half  mile  above  Union  Pacific  Bridge,  Omaha,  Nebr 

Equals  "  B.  M.  6"  of  1879— on  stone  door-step  south  entrance  Omaha 
silver  Ore  Smelting  Works— southeast  comer  of  step,  marked 
withacroBS  (+)  cut  into  stone 

On  8-inch  willow  120  feei  from  river^t  mouth  of  brook, three-fourths 
mile  above  Florence,  Nebr.,  near  R.  B.  Q  528 

On  8-lnch  willow  (forking  at  the  ground)  60  feet  from  river,  at 
mouth  of  rill,  one-fourth  mile  below  A  216,  at  park  or  picnic  ground 
above  Florence.  Nebr 

On  1.3-foot  willow,  leaning|sonthward,  west  of  high-water  chute,  600 
feet  from  river,  between  A'a  214  and  216 

On  2.5-foot  Cottonwood  (one  of  two  growing  together),  100  feet  from 
high-water  bank  of  river,  about  2,000  feet  above  A  206,  at  outlet 
of  Calhoun  or  Stillwater  Lake,  Nebr 

On  5-inch  cotton  wood,  250  feet  from  river,  opposite  foot  of  long  island 
SJind-bar,  between  A'>  200  and  202 

On  1-foot  Cottonwood,  half  mile  from  river,  60  feet  fVom  high-wat«r 
bank,  in  brash  and  scattering  willows  and  oottonwoods,  300  feet 
below  prairie,  below  A 198 » 

On  8-inch  cottonwood,  120  feet  from  high-water  bank,  on  bench  de- 
scending southward.  Just  below  A  196 

On  1  foot  willow,  75  feet  from  bank,  2,100  feet  below  old  river  bed, 
about  760  feet  below  R.B.  0  461 

On  1.3-foot  willow,  120  feet  toward  river  from  Sioux  City  and  Pacific 
Railroad,  aboutone-half  mile  aboveTransfer  Landing,  at  Blair,  Nebr 

Gauge  B  M— on  1.7-foot  willow,  50  feet  toward  rallroaafrom  bench  438. 

On  7-inch  ash,  at  edge  ot  road,  on  bench,  700  feet  above  saw-mill  at 
Sandy  Point  Ferry,  Nebr 

On  8-inch  forked  ash,  on  bench,  200  feet  fh>m  river,  one-half  mile  above 
Sandy  Point  ferry  and  saw-mill 

On  cottonwood  W,  on  sand-bar,  on  bank  of  high- water  chute  between 
sand-bar  and  wulow  bar,  between  A'8l66and  168 

On  6-inch  cottonwood,  on  sand  knoll,  600  feet  firom  river,  about  2,000 
feet  lielow  A  162 

On  2.5-foot  cottonwood,  reference  tree  of  A  158,  at  beginning  of  high 
prairie  below  willow  fiat  and  lake 

On  1-foot  willow,  alone  in  prairie,  100  feet  ttom  Imnk,  300  feet  ttom 
river,  at  re<-.oA8  iu  bank,  one-quarter  mile  above  point  of  small  tim- 
ber, about  500  feet  below  R.  B.  ©360 , 


Feet 
537.104 

545.919 

55L964 

664.454 

577.251 

551.001 
644.670 
645.188 
546.091 
551.800 
557.048 

573.399 
568.348 

569.469 
568.707 
668.284 

563. 6U 

565.568 
670.506 

574.306 
674. 185 

580.174 
682.718 


JfOet. 
634.8 

686.3 

638.3 

689.2 


639.2 
641.5 
642.9 
646.3 
647.6 
051.5 

653.1 
062.1 

063.8 
666.0 
667.8 

668.3 

66a6 
679.3 

678.6 


688.0 
670.4 


583.373 
588.906 

696.4 

588.736 

697.0 

603.755 
594.047 

699.6 

603. 524 

612.3 

602.256 

612.7 

600.098 

718.6 

607.620 

716L1 

6n.768 

717,8 

607.085 

718.9 
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No. 


446 

(22) 

446 

(21) 

447 

(20) 

448 

(19) 

449  (18) 
LittK>  Sioux 

Rivw. 

450  (17) 

451 
452 

(16) 
(15) 

453 

(I*) 

454 

(13) 

455 

(12) 

456 

(ID 

457 

(10) 

Decatur 

458 

(») 

459 

(8) 

460 

(7) 

461 

(6) 

462    (5) 


Omaha  Mis- 
Hion. 
463  (4) 


461  (3) 

465  (2) 

466  (1) 
Sioox  City. 


466  "A"  a 

467  (37) 

468  (86) 

469  (84; 

470  (82) 

471  (81) 


Description. 


On  1.3-foot  Cottonwood  log  imbedded  In  sand,  600  feet  from  river,  near 
R.  B.  G361 

On  1.8-foot  cotton  wood  200  feet  from  river,  at  upper  edge  of  prairie, 
venr  near  site  of  A  150 

On  1.7-foot  forked  willow,  120  feet  from  river,  500  feet  below  end  of 
willow  flat  below  A  148,  about  at  K.  B.  0  342 

On  Cottonwood  stamp  imbedded  in  saud,  1,U00  feet  boluw  point  of 
small  timber,  on  riverward  aide  of  high- water  cbuto  near  K.  B.  0 
833 

On  branch  of  cottonwood  log  erabeitded  in  sand,  one-quarter  mile 
from  river,  one-fourth  mile  above  mouth  of  Little  Sioux  River — 

On  4-foot  Cottonwood,  550  feet  from  river,  at  end  of  prairie  and  be- 
ginning of  willow  bar,  one-quarter  mile  northwest  fVom  house  of 
Charles  Blaokstoue,  3,300  feet  from  A  138,  towanl  A  140 

On  box-alder  stamp,  60  feet  firom  river,  about  2,900  ftjet  above  A  138. 

On  1.7-foot  Cottonwood,  200  feetfrom  river,  300  feet  south  from  house 
of  George  Hall,  near  beginning  of  timber,  about  1,500  feet  below 
A128 

On  10-inch  oottoowood,  130  feet  from  river,  at  upper  end.  of  willow 
flat,  50  feet  from  house  of  Levi  Cornell,  1,150  feet  below  A  124 

On  2-foot  Cottonwood,  at  point  of  heavv  timbHr,  between  A  122  and 
A  124:  250 feet  from  river,  near  R.  B.  0  288 

On  1.5-foot  Cottonwood,  290  feet  from  river,  1^  miles  below  end  of 
prairie,  1  fiirlong  below  site  of  A  118 

On  3-foot  Cottonwood.  150  feet  from  river,  100  feet  north  of  Elm 
Creek.  Just  below  Decatur,  Nebr 

Gauge  B.  M.  —on  6.inch  willow,  120  feet  west  from  Bench  4!>6 

Equals  "B.  M.  5"  of  1879— on  l.8foot  cnttonwood,  sonthernmost  of 
a  row  on  west  side  of  Broadway,  50  feet  north  of  Eighth  street, 
Decatar.  Nebr 

Horizontal  fnrrow  in  head  of  copper  bolt  leaded  into  face  of  sand- 
stone, 1,500  feet  below  bench  459. 600  feet  below  rock  point  sheer 
to  water,  midway  between  A's  106  and  108 

Horizontal  fnrrow  in  head  of  copper  bolt  leaded  into  face  of  sand- 
stone bluff,  at  upper  end  of  exposure  above  Decatur,  Nebr 

On  root  of  14-inoh  twin  elm,  130  feet  north  from  bench  behind  wil- 
low bar,  900  feet  west  ft-om  river,  at  head  of  bar  and  near  A  100  — 

On  8-inoh  cottonwood,  on  bench  behind  willow  bar,  half  way  be- 
tween Maple  Landing  and  head  of  cut-off  above  Decatar,  Nebr., 
about  700  feet  above  A  W 

On  1.3-foot  elm,  150  feet  from  river,  where  bank  rises  from  marshy 
bottom  to  a  height  of  20  feet  above  low  water;  about  2,000  feet 
above  A  »2 

*'  B.  M.  4  "  of  1879— on  3-foot  white  elm,  125  feet  from  river,  at  Omaha 
Mission :  the  most  northerly  of  a  group  of  elms  at  old  aaw-miU  site 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  stratum  of 
amygdaloid  in  sandstone  bluff,  260  feet  below  A  76.  This  is  the 
second  exposed  rock  above  Omaha  Mission.  Nebraska 

On  1.8-foot  elm,  160  feet  ftom  river,  300  feet  below  bench,  4,700  feet 
above  A  48 

On  3- foot  Cottonwood,  on  left  bank  of  Omadi  Creek,  Nebraska,  300 
feet  from  its  mouth 

Equals  "  B.  M.  1 "  of  1879— on  2.5-(bot  red  elm,  on  east  side  of  Ham- 
iitott  street,  half  way  between  Second  and  Third  streets,  Covington, 
Nebr 

"B.M.1"  of  Sioux  City  construction  party— on  3-foot  cotton  wood, 
just  below  Sioux  City  United  States  gauge 

B.  M.  "A*'— center  of  outside  edge  of  sill  of  false  window  of  base- 
ment, west  side,  near  southwest  comer  of  court-house,  Sioux  City, 
Iowa 

Gauge  B.  M.— Under  side  of  marked  brick  in  water-table  southeast 
comer  of  "  Sanborn  and  Follett*s"  brick  bnilding,  south  weat  comer 
of  Third  and  AVater  streets,  Sioux  City,  Iowa 

On  2.5-foot  elm,  400  feet  back  from  bench  466,  about  500  feet  from 
river  

Ou  southwest  side  of  4. 5- foot  cottonwood,  500  feet  from  river,  240  feet 
northeast  of  l^-story  frame  house  owned  by  Levi  Evans,  100  feet 
north  of  fence  between  fields  above  and  woods  below,  500  feet  be< 
low  K  518,  about  5  miles  above  Sioux  City,  Iowa 

Ou  2-foot  Cottonwood,  350  feet  from  river,  600  feet  above  R  B.  0  581, 
150  feet  above  beginning  of  field,  between  7  and  8  miles  above 
SlOQxCity,  luwa 

On  Koiitheast  side  of  2.5-foot  elm,  500  feet  from  river,  70  feet  from 
e«lge  of  high  bank,  between  woods  and  willow  bar,  800  feet  below 
K4a8 

On  2  5-tnot  Cottonwood,  276  feet  from  river,  in  grovf>  of  laige  cotton- 
wood  trees  at  wood->aid,  1^  miles  below  foot  of  willow  bar,  400  feet 
below  K  493 


Eleva- 
tion. 

Above 

the 
mouth. 

Feet 
006.532 

MUes. 
721.0 

614. 436 

723.9 

615.328 

724.7 

611. 778 

726.7 

613. 704 

728.7 

622.209 
624.513 

730.6 
731.8 

626.299 

735.6 

631.491 

739.0 

631.482 

740.0 

634.952 

744.2 

640.865 
63a  310 

749.3 

656.117 

749.3 

634.006 

750.6 

641.399 



646.885 

754.8 

644.166 

756.8 

654  380 

759.4 

65&878 

767.7 

65&091 

768.8 

67L535 

781.3 

675.600 

791.4 

686.227 

802.8 

689.150 

097.817 

692.724 

686.033 

687. 518 

808.9 

691.864 

809.8 

694.850 

814.7 

697.409 

815.8 

Digitized  by  LjOOQ IC 


2350  REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 
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Xo. 


Description. 


Eleva- 
tion. 


Above 

the 
month. 


472  (804) 

473  (80) 

474  (70) 

476  (78) 

47«     (77) 

477  (70) 


478  (75) 
Iowa  Creek. 

479  (74) 


480  (73) 
PoDca 

Landing. 

481  (72) 


482  (71) 
483  (70) 

4S4  (89) 

483  (68) 


486    (67) 
Ionia. 


487 

(61) 

488 

(65) 

489 

(61) 

490 

(63) 

401 

(62) 

492 

(61) 

493  (60) 
VenuiUlon 

Cnt-off. 

494  (59) 

VermlUion. 

495 

(58) 

On  1.7-foot  Cottonwood,  200  feet  ftx>m  river,  at  foot  of  willow  bar, 
abont  700  feet  above  wood-yard.  The  tree  in  140  feet  below  npper 
edge  of  clamp  of  large  cottonwoods  near  K  485,  about  12  miles 
above  Sioux  (;ity,  Iowa 

N.  B.— This  bench  was  erroneoasly  numbered  on  the  tree  **  80." 

On  1.7-foot  Cottonwood,  150  feet  from  high-water  bank,  700  feet  trom 
river,  near  foot  of  shore  bar,  1.200  feet  above  R.  B.  Q  552, 1^  feet 
above  Hedge's  wood-yard,  13  or  14  miles  above  Sioux  City, Iowa.... 

On  1.7-foot  willow,  50  feet  from  north  and  south  fence,  450  feet  from 
river,  250  feet  above  B.B.O  535,, about  5}  miles  below  month  of 
Iowa  Creek,  Nebraska ! 

On  north  side  of  3.6-foot  Cottonwood,  890  feet  from  river,  on  land  owned 
by  John  Thornton,  200  feet  above  upper  edge  of  clearing  on  which 
is  wood-yard  owned  by  Joseph  Leacn,  6  mUes  below  Iowa  Creek, 
Nebraska 

On  2-foot  elm,  150  feet  from  river,  at  base  of  bluff,  100  feet  below  the 
point  where  road  coming  up  the  river  enters  bluff,  300  feet  below  K 
441, 2i  miles  below  mouth  of  Iowa  Creek.  Nebraska 

On  np-nver  side  of  2-foot  elm,  at  foot  of  bluff,  70  feet  trom  river,  25 
feet  from  edge  of  high  bank,  500  feet  above  K  437. 300  feet  above 
mouth  of  smsJl  creek,  1\  miles  below  Iowa  Creek«  Nebraska 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northern  expos- 
ure of  ledge  of  hard  rock  in  sana-st4>ne,  1,800  feet  below  Iowa  Creek, 
Nebrsska,  36  feet  below  E.  B.  O  618 

On  3-foot  Cottonwood,  800  feet  ft^m  bank,  200  feet  below  K  420,  directly 
back  from  R.  B.  0  517, 1,060  feet  above  point  above  mouth  of  Iowa 
Creek,  Nebraska 

On  2-foot  elm,  850  feet  from  river,  300  feet  from  base  of  bluff,  650  feet 
above  R.  B.  Q  500, 750  feet  above  Ponca  Landing,  Nebraska 

On  1.2-foot  linn,  150  feet  from  river,  in  ravine,  250  feet  below  K  397, 700 
feet  below  foot  of  island  bar  on  right  bank,  three-quarters  of  a  mile 
above  Ponoa  Landing,  Nebraska  

On  up-river  side  of  2.5-foot  cotton  wood,  300  feet  from  tiver,  one  half 
of  a  mile  below  foot  of  shore  bar,  opposite  K  804, 3  miles  above 
Ponca  Landing,  Nebraska 

On  2.8-foot  Cottonwood,  behind  shore  bar,  150  feet  from  high  water 
bank,  2.600  feet  from  river,  150  feet  below  II.  B.  0  487,  about  4  miles 
abovePonca  Landing,  Nebraska 

On  2.5-foot  twin  cottonwood,  275  feet  from  river  bank,  610  feet  above 
R.B.  0  481,  about  5  miles  below  Ionia,  Nebr 

On  2.5-foot  cottonwood,  210  feet  fh>m  river,  300  feet  below  K  306,  about 
14  miles  below  Ionia,  Nebr.  The  bench  is  on  the  river  side  of  the 
tree 

On  2.5-foot  elm,  on  bluff  aide,  about  1,000  feet  below  the  landing  at 
Ionia,  Nebr.,  220  feet  east  from  l^-story  frame  house  of  Ira  Speucer, 
360  feet  ftom  river 

On  southwest  side  of  3-foot  elm,  320  feet  from  river,  on  west  side  of 
creek,  near  foot  of  shore  bar,  50  feet  northwest  of  wagon  bridge 
where  county  road  crosses  creek,  270  feet  northwest  of  l^-story 
frame  house,  400  feet  below  K  356,  three-quarters  of  a  mile  above 
Ionia,  Nebr 

On  3-foot  cottonwood,  500  feet  from  river.  200  feet  from  high  bank  of 
dry  chute,  1,000  feet  below  0  *'F"  in  chute,  directly  back  of  li.  B. 
0455 

On  2.0-foot  twin  cottonwood,  350  feet  from  river.  1,000  feet  below  R. 
B.  0  445,  500  feet  toward  river  from  deseited  frame  house    

On  2-foot  white  elm,  220  feet  from  river.  40  feet  from  bluff,  9(  0  feet  be- 
low head  of  bottom,  SO  feet  below  old  earth-covered  log  shelter.  1, 150 
feet  below  K  337,  and  about  3  miles  below  Vermillion  Cut-off 

On  river  side  of  2.5-foot  elm,  80  feet  from  edge  of  bank,  200  feet  from 
bluff,  300  feet  below  K  334,  1^  mUes  below  bench  492 

"B.  M.  16"  of  Vermillion  construction  part  v.  near  Vermillion  gauge  . 

On  4-foot  cottonwood,  on  side  of  bluff,  500  fet<t  below  mouth  orsmall 
stream,  500  feet  above  foot  of  shore  bar  fo)*med  on  right  bank  of 
river  by  Vermillion  Cut-off,  one-quarter  mile  below  house  owned  by 
Butler 

On  up-river  side  of  1.1-foot  box-alder^  on  edge  of  high- water  bank, 
near  K  322.  300  feet  from  river,  300  feet  above  l^-story  frame  house 
opposite  Vermillion  Cut-off 

On  west  side  of  8.5-foot  elm.  105  feet  from  river.  130  feet  from  base  of 
bluff.  100  feet  below  K  314,  one-quai'ter  mile  below  bead  of  bottom.. 

B.  M.  "D"  equal  to  "  B.  M.  12"  of  construction  party— on  north  side 
of  same  tree  as  bench  401 

On  1-foot  cottonwood.  at  base  of  bluff,  200  feet  from  r:  ver,  at  point 
where  river  comes  to  bluff,  near  A  158, 200  feet  below  foot  of  shore 
bar,  back  from  K309 

"B.li.ll"  of  construction  party 


Feet. 
699.044 

JTOsl. 

817.4 

701.298 

819.3 

702.300 

826.6 

700.385 

704  262 

829.3 

706.542 

830.0 

701.740 

831.2 

707.223 

531.6 

ni.i«7 

837.9 

72L254 

838.8 

714.171 

840.5 

714.927 

842.1 

716. 970 

844.3 

719. 893 

847.7 

727.835 

849.2 

725.670 

849.9 

719.920 

8S5.1 

727.292 

728.050 

856L8 

729.986 
732.848 

85&2 

73L804 

859.4 

783.637 

861.9 

735.171 

863.6 

735.322 

73a  863 
73&015 

861ft 
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Ko. 


Desoription. 


496 

(57) 

407 

(56) 

496 

(55) 

499 

(54) 

6W    (53) 
Saint  JaiDM. 

501    (52) 


602    (51) 


503    (50) 


504    (49) 
SaintHelena. 

605 

(48) 

506 

(47) 

507 

(46) 

508    (45) 


(44i) 


509 

fOD. 

(44) 

510 
5U 

(43) 
(41) 

On  aoatheMt  side  of  2-foot  cottonwood,  20  feet  from  edfre  of  hifch 
bank,  1,200  feet  below  head  of  open  shore  bar,  (H)0  feet  below  K  297 

On  rirer  side  of  2-foot  cotton  wood.  240  feet  from  bank,  200  feiit  above 
a  sand  ridge  ranging  back  at  right  angles  with  the  river,  and  riHing 
20  feet  above  the  bottom,  400  feet  below  K291 

On  2.9-foot  elm,  275  feet  from  river  bank,  directly  back  from  K  284, 
200  feet  from  Potter's  A  U.  200  feet  below  foot  of  shore  bar 

Bw  M.  *' C  *'— eqnala  bench  of  Vermillion  construction  party :  on  1.7- 

'    foot  linn,  50  feet  fh»m  river,  1.500  feet  belowK  283 

On  1.6-foot  slippery-elm,  on  side  of  bluif,  100  feet  fW>m  river,  near 
head  of  shore  Imr,  immediately  back  from  B.  31.  "  C  "  above 

On  river  side  of  2-foot  oottonwood,  itt  foot  of  blaff,  on  north  side  of 
road  running  down-stream  from  Saint  James,  iJebr.,  90  feet  ftom 
river,  100  feet  above  mouth  of  small  creek,  one-quarter  mile  below 
Bow  Creek  

B.  M.  **B  "  equals  **B.  M.  1"  of  Vermillion  construction  party ;  on 
2.5-foot  Cottonwood,  200  feet  above  bench  600 

Od  3.3-foot  Cottonwood,  250  feet  from  bank  of  chute  behind  Saint 
Helena  Island,  and  1,500  feet  above  its  foot,  930  feet  above  K.  B.  0 
370 


On  1.7- foot  Cottonwood,  150  feet  from  bank  of  chute  behind  Saint 
Helena  Island  and  one-half  mile  below  its  head,  1,000  feet  above 
R.B.  0  365....  

On  lO-inch  twin  elm,  50  feet  from  river,  at  foot  of  bluff,  opposite  K 
273, 1.100  feet  below  landing  at  Saint  Helena,  Kebr 

On  3- foot  cotton  wood,  40  feet  west  of  wagon  road,  170  feet  from  river. 
1.200  feet  above  point  where  river  comes  to  bluff,  above  Saint  Helena, 
Nebr 


613 

(38) 

614 

(37) 

515 

(36) 

616 

(35) 

517 

(34) 

518    (38) 
Bonhomme. 

On  1.8-foot  Cottonwood,  300  feet  from  river,  directly  back  from  A  142, 
at  head  of  shore  bar,  above  Saint  Helena,  Nebr 

On  north  side  of  2.5-foot  oottonwood,  in  cottonwood  timber,  200  feet 
from  river,  400  feet  below  foot  of  shore  bar.  600  feet  below  K  SS^i. . . 

Onnoriheast  side  of  1.7- foot  cottonwood,  at  foot  of  blaff,  where  river 
first  comes  to  right  bank  bluff  below  Yankton.  Dak.,  150  ft'et  fruni 
river,  near  mouth  of  Dorion  Creek.  This  tn^e  is  the  eighth  large 
cottonwood  between  the  creek  and  the  bluff,  coanting  from  the 
^vernp 

On  east  side  of  1.2-foot  cottonwood,  100  feet  back  from  high-water 

bank,  one-half  mile  fh>m  edge  of  shore  bar,  about  opposite  K  248. 

This  tree  is  300  feet  below  upper  end  of  a  grove  of  large  cottonwood 

trees,  3^  miles  below  Yankton,  Dak.    Blaze  on  river  side  of  tree. 

Mukonti«« \  US-^B.M.|  

On  1.7-foot  cottonwood,  southeast  side  of  tree,  near,  probably  less 
than  200  feet  from,  bench  50a 

L  U.S.B.M.> 

Harkontree \         46        > 

(      214.046     S 

Gauge  B.  M.,  at  Yankton,  Dak. ;  on  head  of  nail  in  middle  of  window- 
slU  on  north  (down-river)  side  of  August  Kunze's  brick  dwelling, 
at  brick -yard,  one-quarter  mile  below  railroad  shops. 

On  1-foot  water  elm,  on  side  of  bluff,  75  feet  from  river,  350  feet 
above  K  230.  one-quarter  mile  above  point  where  river  leaves  bluff, 
about  44  miles  above  Yankton,  Dak 

On  2.1-foot  cottonwood.  300  feet  from  river,  400  feet  above  A  122 

On  east  side  of  quadruple  box-alder,  200  feet  from  river,  at  K  216,  150 
feet  west  of  creek^  on  slope  of  the  high  bank  of  the  creek  bottom. . . 

On  2-foot  elm,  on  side  of  bluff.  100  feet  from  river,  at  point  where 
river  leaves  bluff,  450  feet  below  K212 

On  southwest  side  of  2-foot  cottonwood.  in  body  of  large  cottonwood 
timber,  behind  and  700  feet  below  head  of  willow  bar,  400  feet 
from  bench  between  cottonwoods  and  willows,  800  feet  from  river, 
about  opposite  B 191 

On  IJ^foot  elm.  20  feet  from  foot  of  bluff,  in  edge  of  woods,  just  below 
swamp,  MO  feet  fh>m  river,  550  feet  below  K 195,  about  one-quarter 
mile  below  point  where  river  leaves  bluff;  below  Bonhomme  Island, 
Dakotfi 

On  soutli  side  of  3-foot  elm,  40  feet  ftrom  river,  at  foot  of  bluff,  at  mouth 
of  chute  behind  Bonhomme  Island,  Dakota,  1,300  feet  above  K  193 

On  3.3-foot  cottonwood.  500  feet  from  river,  1,000  feet  above  A  104, 
directly  l>ack  from  R.  B.  0  252 

On  3-foot  cottonwood,  on  Bonhomhie  Island,  300  feet  from  river,  200 
feet  above  &.  B.  0  248,  3,000  feet  below  head  of  Bonhomme  Islaud, 
Dakota 

On  southwest  side  of  2.1  foot  cottonwood,  500  feet  from  river,  700  feet 
northeast  of  A  100,  a  large  solitary  tree  in  prairie,  about  1^  miles 
southeast  of  Bonhomme,  Dak 


Eleva- 
tion. 


Feet. 
740. 272 


740. 196 
743. 046 
745. 286 
752. 034 

743.606 
744.929 

749. 9C3 


Above 

the 
month. 


Milet. 
868.7 


870.6 
872.9 
874.2 


761. 775  ! 


875.5 


878.4 


750.829 

880.7 

753.482 

882.6 

754.723 

883.8 

756.886 

888.0 

757. 578 

889.2 

89L2 


760. 109        892. 1 


759.798 

768.761 

896.1 

775. 093 
771.932 

900.9 
904.8 

773.  767 

906.8 

78L261 

907.7 

778.357  !  912.7 

I 

786.634  1  913.9 

782.  980  I  914. 7  . 

783.298  I  917.0 

788.112  1  918.4 

786.313  920.2 
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519  (32) 


6^    (31) 

621  (30) 
Bprlngfleld. 

622  (29) 


623    (28) 
BonnlDtf 
Water. 


624  ,27) 

625  (26) 

626  (25) 


627    (24) 
Niobrara 
Klver.       I 
528    (23) 


629  (22i) 


530 

(22) 

581 

(21) 

Choateaa 
Creek. 

68Z 

(20) 

533 

(19) 

634 
685 

(18) 
(17) 

636 

(16) 

637    (15) 
Tankton 

U4) 


689 

(13) 

640 

(12) 

641 

(11) 

6a 

(10) 

643 

(9) 

544 

(8) 

645 

(7) 

On  2.5'foot  eliD,  100  feet  from  foot  of  blaff,  400  feet  from  river,  2,500 
feet  above  Dodaon's  Landing.  3,000  feet  above  A  96 ;  near  point 
where  river  leaves  bliifT.  4  duIoh  above  Bonfaomme.  Oak.  N.  B.^ 
This  bench  is  erroneonnly  nninbered  on  the  tree  "  31 " 

On  2.5-foot  Cottonwood,  l,Ouo  feet  fn>m  river,  directly  back  from  A  83. 

On  2-foot  Cottonwood,  reference  tree  to  A  82, 3U0  feet  from  rivt>r;  one 
ofaxronpof  scattering  trees  at  foot  of  prairie,  one-fourth  mile 
above  SpriDjiriield,  Dak 

On  3-foot  Cottonwood,  180  feet  from  river,  in  small  bottom,  Just  above 
month  of  Lost  Creek,  2,000  feet  below  mouth  of  Bazil  Creek,  1,400 
feet  below  K  152 

On  1.5-foot  twin  cottonwood,  50  feet  back  from  bank  between  willow 
Hat  and  prairie,  880  feet  fh>m  outer  edge  of  willows,  700  feet  from 
water,  three- fourths  mile  below  Kunning  Water,  Dak.  This  tree 
is  the  second  from  lower  end  of  eroup  of  large  cottonwoods  oppo- 
site and  below  Runnins  Water,  Dak 

Oa  1.7-foot  cottonwood,  in  willow  flat,  100  feet  from  edge  of  prairie, 
1,200  feet  from  outer  edge  of  shore  bar,  opposite  old  town  of  Nio- 
brara. Nobr.,  and  the  united  States  water-gauge  at  Kauuiug 
Water.  Dak 

On  1.2- foot  elm,  on  bluff  side,  in  ravine,  150  feet  above  furry  landing, 
at  Banning  Water,  Dak 

On  2.1-foot  cottonwood,  300  feet  from  river.  25(i  feet  above  R.  B.  0  109, 
2,800  feet  below  landing  for  Niobrara,  Kebr. ;  tiie  uppermost  of  a 

Cup  of  largo  cottonwoods,   abont  1|  miles  below  mouth  of  Nio- 
ra  River,  Nebraska 

Ou  1.7*foot  red  elm.  on  bluff  side,  100  feet  from  river,  three-eighths 
mile  above  moQth  of  Niobrara  River,  Nebraska 


Feet.      MOet, 
806.576  .      922.5 
790.692        929.4 


801.036 


799.070 


801.  S96 


646      (6) 


On  east  aide  of  1.1-foot  cottonwood,  on  island,  500  feet  from  river,  at 
head  of  open  bar,  40  feet  west  of  bench  between  cottonwoods  and 
bar.  Just  above  K  130,  1^  miles  above  mouth  of  Niobrara  River, 
Nebraska 

On  1.3-foot  water  elm,  forking  9  feet  from  gronnd,  lone  tree  in  prairie 
behind  willow  bar,  180  feet  from  edge  of  high-water  bank,  850  feet 
fiom  edge  of  bar,  opposite  K  12&  N.  B.  —Tills  bench  is  erroneously 
numbered  on  the  tree  "25" 

On  8-foot  elm,  200  feet  from  bank,  270  feet  above  K  121, 1,270  feet  be- 
low month  of  small  stream,  opposite  A  58 

On  west  side  of  3.5-foot  cottonwood,  460  feet  from  river,  near  south- 
em  line,  and  abont  one-quaiter  mile  below  the  head  of  belt  of  small 
cottonwoods  and  willows  between  river  and  prairie  opposite  and 
above  the  month  of  Chouteau  Crock,  800  feet  below  K  109 

On  l-foot  cottonwood,  on  side  of  bluff,  at  mouth  of  small  stream,  2,500 
feet  below  A  44,  back  f^m  K  100 

On  west  side  of  2.5-foot  cottonwood.  In  ravine,  120  feet  from  river,  800 
feet  below  K  96 

On  10-inch  red  elm,  in  ravine,  200  feet  from  river,  at  K  01 

On  west  side  of  3-foot  cottonwood,  on  upper  side  of  ravine  and  dry- 
water  coarse,  100  feet  f^m  river,  at  sonnding  stake  P.  2,  about  700 
feetaboveA30 , 

On  1.7-foot  cottonwood,  at  foot  of  bluff,  210  feet  fh>m  river^t  poiut 
where  river  first  comes  to  bluff  below  Yankton  Agency^  Dak 

On  1.3-foot  cottonwood  (one  of  a  group  of  three),  on  edge  of  high 
bank  behind  willow  bar,  225  feet  firom  river,  800  feet  below  K  76, 
one-half  mile  below  Yankton  Agency,  Dak 

On  northwest  side  of  2-foot  cottonwooil,  on  edge  of  bench  between 
cottonwood  belt  and  prairie,  260  feet  from  high-water  bank,  one- 
half  mile  frt>m  outer  edge  of  shore  bar,  one-quarter  mile  above 
Yankton  Agency,  Dak 

On  west  side  of  1.5-foot  ash,  160  feet  from  river,  800  feet  from  foot  of 
blnff,  opposite  A  28,  between  river  and  small  clump  of  wUows 

On  1.8-fbot  twin  cottonwood,  on  blnff  side,  30  feet  from  bank  in  mouth 
of  small  ravine,  abont  1.000  feet  below  A  24 

Horiaontal  fhrrow  in  heaa  of  copper  bolt  leaded  into  point  of  granite 
bowlder  which  protrndes  fh>m  bluff  on  east  side  of  small  raviue 
opening  on  the  nver  200  feet  below  K  52 

Horiiontal  furrow  in  head  of  copper  bolt  leaded  into  noriheast  ex- 
posure of  large  mass  of  porous  rock  lying  under  the  bank  4-i0  feet 
below  AM 

On  1.3-foot  cottonwood,  at  foot  of  bluff,  near  lower  end  of  shore  bar, 
where  river  flret comes  to  bluff,  below  Fort  Randall,  Dak.,  640  feet 
above  K  41 

On  8lnch  cottonwood,  75  feet  fh>m  edge  of  bank,  200  feet  from  river, 
550  feet  above  head  of  large  shore  bar,  920  feet  above  R.  B.  0  31 . . . . 

On  5-inoh  twin  cottonwood,  one  fork  of  which,  its  top  out  off,  forms 
the  bench,  200  feet  from  river,  25  feet  back  from  high- water  bank^ 
opposite  A  8.  3  miles  below  Fort  Randall,  Dak 

On  1.7-foot  cottonwood,  W  ftM»t  from  high- water  bank,  150  foet  from 
river.  850  feet  below  head  of  shore  bar.  125  feet  below  R.  B.  0  24,  2 
miles  bek»w  Fort  Randall,  Dak 


829.539 
828.333 
834.417 

850.031 

830.969 

83L914 
834.644 

837.662 

I 
63&920 


934.5 


936l8 


801. 786        93&  4 
820.718 


809.214        910.5 


818.813 

941.7 

810.566 

94a  1 

811.440 

944.9 

814.885 

947.4 

811.391 

951.0 

820. 496 

953.8 

822.568 
826.555 

956.6 
956.9 

823. 657 

900.6 

817.870 

961.7 

824.890         96X0 


I 


963.4 
966.3 
968.9 

970.1 

972.0 

973.7 
974.9 

975.6 

977.6 
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No. 


547      (5) 


548      (4) 
Fort  Rasdall. 


5i9      (3) 


550      (2) 


561      <!) 

552    (01) 

553 

554 

Wheeler. 

555    (87) 


(89) 

(88) 


556    (80) 


557 
558 


(85) 
(84) 


550    (83) 

560  (82) 

561  (81) 


562  (70) 

563  (78) 

564  (77) 
Rosebad 
LandinfT. 

565  (76) 

566  (75) 


567    (74) 
B\|oa  HilU. 


568 
569 


(7») 
(71) 


570  (70) 

571  (69) 


672    (63) 


573  (67) 
Sonora 
lAUnd. 

574  (66) 

575  (65) 

576  (64) 

577  (03) 
White  River. 

578  (62) 


I 


Description. 


On  south  side  of  2.1-foot  elm,  425  feet  from  liver,  125  feet  below  Shal- 
low dry  sloacti,  500  feet  above  R.  B.  0  20,  1  mile  below  Fort  Rau- 
daU,  Dak..r... 

Top  of  foarth  course  of  masonry  above  foundation  at  northwest  cor- 
ner of  north  wing  of  stone  buildinfc  nsed  as  "  Christ  Church*'  and 
*'  £cho  Lodge  No.  2,"  Fort  Randall,  pak.  A  ci'ohs  (+)  is  cut  into 
the  north  face  of  the  baildinc;  about  1  inch  below  the  bench 

B.  M.  "A" — cross  (+)  cut  into  top  of  fonudatiou  at  southwest  corner 
of  south  win K  of  above  buildins 

On  1.5- foot  water  elm.  on  side  or  blufif,  Just  oast  of  waj^on  road  lead- 
iufc  up  from  saw-mill  at  landing  to  Fort  Randall,  Dak.,  about  300 
ft;et  ftoni  river 

Gauge  B.  M.— nail  in  cottonwood,  on  bank  above  gauge  at  Fort  Ran- 
dall. Dak .vTr. 

On  1.7-foot  white  elm,  forked  2  feet  Ax>m  ground,  120  feet  from  river, 
on  east  side  of  ravine  opening  on  nver,  50  feet  above  sounding  stake 
P.l 

On  6-inch  twin  white  elm,  10  feet  from  bank,  30  feet  from  river,  on  side 
uf  blulf,  40  feet  aboire  small  ravine,  800  feet  above  A  2 

On  southwest  side  16-inch  elm,  on  Chicot  Island,  4,000  feet  above  its 
foot,  240  feet  from  river 

On  48- inch  cotton  wood,  100  feet  from  river,  150  feet  above  R.  B.  Q  676. . 

On  18-inch  burr  oak,  100  feet  from  river,  Just  below  dry  oreek  bed, 
opposite  Wheeler,  Dak 

On  30-inch  elm,  225  feet  from  river,  tft  edge  of  prairie,  lower  comer 
of  cornfield,  foot  of  shore  bar,  near  R.  461,  three- fourths  mile  above 
Wheeler,  Dak 

On  12-inch  cotton  wood,  200  feet  from  river,  150  foct  from  foot  of  bluff, 
800  feet  above  R.  B.  ©640 

On  30-inch  Cottonwood,  on  bluff  side,  800  feet  below  R.  451 


On  30-inch  double  elm,  at  foot  of  bluff,  iust  below  ravine.  200  feet 
from  river,  1,000  feet  below  foot  of  Little  Cedar  Island,  Dakota — 

On  18-inch  Cottonwood,  250  feet  from  river,  in  small  ravine,  opposite 
R.  B.  O604,  and  foot  of  Hamilton  IsUnd,  Dakota 

On  18-inch  oottonwood,  300  feet  from  river,  700  feet  below  foot  of  bar, 
in  sma}l  ravine,  500  feet  above  R.  B.  0  585 

On  16-inch  burr  oak,  100  feet  fVom  river,  on  edge  of  bench,  100  feet 
from  foot  of  blufl;  in  scmb  timber  and  brush,  one-foarth  mile  above 
head  of  Island  No.  3,  Dakota 

G.  B.  K.  On  12-inch  cotton  wood,  immediately  back  of  the  Laroche 
gaage,  abont  lOO  feet  from  bank 

On  24-inch  cottonwood.  one  of  two  growing  together  at  foot  of  bluff, 
700  feet  above  R.  B.  0  5.'»8, 2  miles  below  Rosebud  Lauding,  Dakota. 

On  24- inch  cottonwood,  350  feet  from  river,  on  bank  of  small  creek,one- 
focrth  mile  below  foot  of  island  opposite  Rosebud  Landing,  Dakota. . 

On  24-inch  cottonwood,  near  edge  of  bluff  bank,  150  feet  above  ware- 
house at  Rosebud  Landing,  Daktoa 


On  24-inch  elm,  125  feet  from  river,  on  south  side  ravine,  three-fourths 
mile  above  Rosebud  Landing,  Dakota 

Horizontal  furrow  in  head  of  copjper  bolt  set  into  south  face  of  larce 
rook  in  bank,  on  left  shore  of  river,  ^ust  below  the  lower  Bijou  hill 
about  3  miles  above  Rosebud  Landing,  Dakota 

On  north  aide  36-lnch  oottonwood,  360  feet  from  river,  in  prairie 
on  west  side  of  drv  oreek  bed,  400  feet  above  R.  373 

On  24-inch  elm,  250  feet  from  river,  800  feet  above  R.  370 

On  18-iooh  cottonwood,  150  feet  from  river,  on  bluff  side,  800  feet  be- 
low R.  362 

On  24-inoh  cottonwood,  on  bluff  side  where  river  comes  to  bluff,  500 
feet  above  R.  359 

On  northwest  side  86-inch  cottonwood,  175  feet  from  high  water 
bank,  500  fet^t  from  river,  three-quarters  mile  below  foot  of  Sonora 
laland,  Dakota 

On  24-inch  cottonwood,  on  edge  of  bank,  behind  willow  and  sand 
bar,  on  south  side  :>onora  Idand,  Dakota,  about  200  foet  above  its 
foot 77. 

On  18-inch  elm,  on  first  bench  back  from  river,  90  feet  from  bauk.  50 
feet  from  foot  of  bluff,  800  feet  below  R.  343,  opposite  center  of 
General  Brooks'  Island,  Dakota 

On  12-inch  elm,  70  feet  frx>m  river,  400  feet  below  R.  333,  erroneously 
marked  on  tree**65" 

On  30-inch  cottonwood,  on  bluff  side,  100  foet  from  river,  500  feet  be- 
low R.  B.  0  484 

On  12-inch  cottonwood.  200  feet  from  river,  on  right  bank  of  dry 
creek  bed,  opposite  R.  B.  0  477  

On  24-inch  cotr^mwood.  200  f«et  fiom  river,  500  feet  below  mouth  of 
dry  creek,  GOO  feet  above  A  68 

On  24-lnch  elm,  on  side  of  blufi,  200  feet  from  river,  500  foet  above 
R.302 


Rleva- 
tion. 


FeeL 

83U.489 


880.303 
886.450* 


Above 

the 
mouth. 


077.7 


07a  8 


845.456 

842.705 

870. 262 

980.7 

842. 502 

981.8 

845.298 
848.810 

086.1 
000.4 

eOO.  104  I      005  8 


850.583  I      906.7 


860.  653 
863.902 

I,0U2.3 
l,004.*i 

873.517 

1, 008. 8 

873. 415 

1,012.0 

878.738 

1,018.0 

887.205 

1,023.8 

883.014 

1.026.0 

887. 8C6 

1, 027. 4 

884.300 

1, 030. 8 

802. 510 

1,032.2 

000.877 

1,033.0 

801.000 

1,035.2 

801.588 
800.082 

1,0.36.1 
1,037.0 

807. 28t2 

1,030.2 

900.573 

1,040.2 

901.220 

1, 042.  5 

901.396 

1,043.2 

009.099 

1,044.4 

911.448 

1.048.0 

905. 205 

1,040.0 

000.280 

1,051.0 

013.517 

1,055.2 

920.255 

1,059.3 

ENa  88 148 
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TSo. 


Description. 


579  (61) 

580  (60) 

581  (59) 
Bral6  A  ffeocy 
581(58) 

583(57) 

584(56) 

583  (55) 
Chamberlain 

586(54) 
587(53) 
588(52) 
580(50) 

590  (49) 
Fort  Halo. 

591  (48) 

592  (47) 

593  (46) 
Fort  Thomp- 

BOD. 

504(44) 

595  (43) 
Fifth  Creek. 

596  (42) 

597  (41) 

598  (40) 

599  (39) 
(X)0  (38) 

601  (37) 
Cul-de-nao 

Island. 

602  (35) 

603  (34) 

604  (33) 

605  (32) 
Bl£  Bend. 

606  (31) 


6U7  (30) 

G08  (29) 

609 

(28) 

610  (25) 
mi  (23) 

612 

(22) 

613 

(21) 

614  (20) 
D'Orioa 

JsUnd  No.  I. 

615  (19) 

On  15-inch  cottonwood,  on  bluff  side,  150  feet  below  R.  B.  O  ^37 

On  36-iuch  cottonwood,  500  feet  from  river,  600  feet  ttora  foot  of  blnff, 
directly  opposite  B.  B.  Q  433,  600  feet  below  foot  of  Ida  Bees  Isl- 
and, Dakota., 

On  30-iuch  elm,  500  feet  ftom  river,  400  feet  below  month  of  Amorioan 
Biver,  2,500  feet  east  of  Lower  Brul6  Agency,  Dak 

On  14-inch  elm.  90  feet  from  bank,  in  brash  and  timber,  1,000  feet 
above  foot  of  Bij:  Cedar  Island,  Dak 

On  18-inch  cottonwood,  in  ravine,  one  of  three  large  trees  125  feet  back 
of  face  of  bluffs,  400  feet  below  R.  28 1 

On  24-inch  cottonwood.  500  feet  from  river,  opposite  Chamberlain, 
Dak.,  on  Big  Cedar  Island 

On  24-inch  cottonwood,  400  feet  from  river,  opposite  Chamberiain, 
Dak.,  on  Big  Cedar  Island 

G.  B.  M.  On  30-inch  elm.  300  feet  from  river,  70O  feet  above  Chicago, 
Milwaukee  and  Saint  Paul  K.  R.  freight  depot,  in  Chamberlain,  Dak 

On  30-lnch  cottonwood,  423  feet  from  bank,  lone  tree  in  prairie,  oppo- 
site R.  274, 1  mile  above  Chamberlain,  Dak 

On  18-inch  burr  oak,  800  feet  from  river,  in  prairie,  one  of  a  group  of 
scattering  tri»es,  500  feet  above  A  56' .  

On  south  skle  of  24-inoh  burr  oalc,  275  feet  from  river,  at  foot  of  bluff, 
about  1,000  feet  below  R.  265 


Horizontal  furrow  in  head  of  copper  bolt  leaded  into  soap-Ktone  bluff, 
1,000  feet  above  foot  of  shore  bar,  1,000  feet  above  A  52 


On  east  side  14-inch  oak,  50  feet  nprthwest  of  Commandant's  house, 
at  Fort  Hale,  Dak 

North  end,  outer  edge  door-sill,  main  entrance,  east  side,  Command- 
ant's house,  Fort  Hale,  Dak 

On  3d-inch  cottonwood,  on  south  bank  Zephyr  Creek,  100  feet  from 
river 

On  12-inch  elm,  200  feet  firom  river,  on  west  side  of  ravine,  400  foot 
below  R.  234 


On  15-lnch  elm,  on  left  bank  Camel  Creek,  400  feet  from  river,  550 
feet  above  A  42 

On  36-inoh  cottonwood,  on  bank  of  dr\'  creek,  400  feet  back  from  R. 
B.  0  304,  500  feet  above  A  40 

On  ISinch  cottonwo<id,  250  feet  from  high- water  bank,  near  R.  195, 
at  foot  of  shore  bar  and  upper  end  of  tim}>er  and  brush 

On  36-inch  cottonwood,  650  feet  from  river,  opposite  sounding-stake 
H  5,  one  of  a  group  of  four  large  cotton woooa  in  prairie 

On  a2-inch  elm,  60  feet  from  river,  at  foot  of  bluf^  at  lower  end  of 
wooded  bottom,  300  feet  above  R.  185 

On  20-inoh  cottonwood,  500  feet  from  river.  200  feet  from  high-water 
bank,  above  R.  R  0  260, 800  feet  above  foot  of  bar,  opposite  A  34'. 

On  18-inch  cottonwood,  200  feet  from  river,  in  cottonwood  flat,  be- 
hind 20- foot  sand  ridge,  1,300  feet  below  A  312 

On  48-inch  double  cottonwood,  75  feet  south  of  foot  of  plateau,  270  feet 
ftom  river.  500  feet  below  R.  B.  0  239 


On  30ineh  cottonwood,  one  of  a  small  grove  on  blnff  slope,  1,600  feet 
above  A  38,  l.OOOfeet  above  R.B.0  231 

On  14-inch  elm,  250  feet  from  river,  on  bluff  side,  600  feet  below  R 
154 


O    cut  in  top  of  bowlder,  in  ravine,  100  feet  from  river,  at  R.  149. . 
On  14-inch  cedar,  on  side  of  bluff,  in  ravine,  about  350  feet  below  R. 
186 


On  20-inoh  cottonwood.  55  feet  from  river,  on  edge  of  bench.  50*  feet 
fh>m  base  of  bluff  at  R  129 

On  60-inch  cottonwood,  300  feet  fh)m  river,  1,500  foet  below  mouth 
of  Medicine  Knoll  Creek.  Dak 

On  r2-inch  cottonwood,  1,000  feet  from  river,  250  feet  from  high-water 
bank,  300  feet  below  K,  B.  ©  183.  li  miles  above  Medicine  Knoll 
Creek,  Dak 

On  50-inch  double  cottonwoo<l,  on  side  of  bluff,  behind  shore  bar,  50 
feet  fh>m  bluff  bank,  ono-nuarter  mile  below  R  120 

"O"  out  in  top  of  largo  bowlder  embedded  in  bank  at  R.  118  ......... 

On  15-inch  cottonwood,  300  feet  from  rivir,  on  bank  of  dry  creek 
nearRB.0153 

On  12-inch  willow,  growing  from  side  of  bluff  in  ravine,  i'666'feet 
belowA24' 7... 

On  40-inch  cotton woo<l,  20  feet  from  south  bank  of  Ct'di'ir  Creek.'iso 
feet  from  river,  about  onehaU'  mile  above  loot  of  D'Oriou  Island 
(No.  1),  Dakota 

On  southwest  side  20-inch  cott()uwoo<l,  130  feet  from  river,  on  lower 
side  dry  creek  bed,  three- qiiarrorn  mile  above  foot  D'Orion  Island 
(No.  D.Dakota,  175  foot  above  R.B.  0135   

On  20-inch  double  elm,  60  feet  from  river,  on  bluff  aide  350  feet  be- 
low R.  90 


Eleva- 
tion. 


Above 

the 
month. 


Feet.      MUet. 
921.552     1,060.8 


920. 323 
920. 586 
928.108 
924.297 
924.091 
924.338 
933.153 
928.050 
928.936 
930.719 
931.872 
939.016 
941. 518 
937.370 
959.238 

945.812 
947.065 
950.980 
952.873 
960.834 
961.230 
959. 278 
970.  TC3 

973.389 

i,010.6td 
981.467 


1.061  7 
1,064.1 
1,006.9 
1,067.9 
1,068.8 
1,068.8 


1.070. 3 
1,073. 1 
1,073.7 
1,077. 5 
1,082.3 

1,053.4 
1,086.  a 

1,092.4 
1,095.0 
1,096.5 

1. 100. 4 
1.103.7 
1.107.0 
1, 109. 0 
1.114.0 

1,110.5 

1,117.0 
1,118.9 


982.024 

1,122.0 

976.663 

1,123.5 

976.712 

1,126.9 

979.698 

1,128.8 

984.549 
076.659 

1, 132. 0 
1.132.3 

982.420 

1, 135. 7 

983.701 

1,13&1 

986.116 

1,139.8 

985, 979 

1,140.2 

903.290 

1.141.7 
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No. 


616 

(18) 

617 

(17) 

C18 

(16) 

619    (15) 


620 

(U) 

621 

(13) 

622 

(12) 

623  (11) 
Hoaseau. 

624  (10) 

«23 

(8) 

626 

(7) 

C27 

(6) 

6?8 

(5) 
(4) 

630 

(3) 

631   (2) 
Ft.  Pierre. 

632 

(1) 

Descrription. 


On  IB'ioch  cotton  wood,  on  nortb  aide  ravine,  just  above  R.  84,  120 

feet  from  river 

Ou  48-inch  Cottonwood,  on  bank  of  small  stream,  1,500  feet  from 

river.  200  feet  from  hijjb-water  bank,  1.000  feet  above  A  19'-' 

On  14-inch  elm,  forked  5  feet  from  fnt>aud,  on  edf^e  of  prairie  plateau, 

behind  narrow  belt  of  willows  and  cottonwoods,  300  feet  below  K. 

67,  about  9  miles  below  Rosaeau.  Dak 

"O"  cut  into  large  granite  bowlder,  embedded  in  beach  at  foot  of 

bluff,  125  feet  from  river,  at  foot  of  shore  bar,  50  feet  above  R.  B. 

0  92 

On  15-inoh  cottonwood,  300  feet  trom  river,  300  feet  below  R.  B.  0 

78.  1,000  feet  above  A  16 

"O"  cut  in  top  of  large  flat  rock,  under  bank,  one-quarter  mile  be- 
low A  12' 

On  south  side  of  48-inch  triple  elm,  350  feet  from  river,  Just  east  of 

dry  runlet,  about  U  miles  below  Rosseau,  Dak 

"  O  "  on  bowlder,  emoedded  in  beach,  one-balt  mile  below  Rossean, 

Dak : 

"  O*'  cut  in  top  of  bowlder,  embedded  in  dry  runkt,  1^  miles  above 

Rosseau,  Dak.,  200  feet  from  bluff  bank 

On  72-inch  cottonwood,  branched  into  six  stems.  250  feet  from  river, 

one-quarter  mile  below  foot  of  Farm  Island.  Dakota,  100  feet  below 

wood-yard..! 

On  30'inch  cottonwood,  170  feet  from  river,  in  cottonwood  timber,  Just 

below  foot  of  reach  of  bluffs,  below  Fort  Pierre,  Dak  .  

On  15-inch  cottonwood,  ou  bank  of  small  stream,  200  feet  from  river, 

opposite  A  6^ , 

On  12-inch  cedar,  on  bluff  side.  200  feet  from  river,  500  feet  below  ^  4. 
On  10-inch  cedar,  on  slope  of  bluff,  150  feet  from  river,  300  feet  above 

foot  of  La  ]i\amboise  island.  Dak 

"O "  cut  in  top  of  {rranite  bowlder,  on  side  of  bluff,  600  feet  below  S. 

23,  about  2i  miles  below  Fort  Pierre,  Dak 

On  south  side  12-incb  cottonwood,  5  feet  east  of  east  line  of  lot  on 

which  8tands  6.  P.  Waldron's  dwelling,  and  35  feet  north  of  north 

line  of  Midn  street.  Fort  Pierre,  Dak 

On  eoMt  side  of  18-inch  cottonwood,  50  feet  west  of  G.  P.  Waldron's 

dwelling  house,  20  feet  north  of  north  line  of  Main  street,  and  165 

feet  east  of  east  line  of  Dead  wood  street,  Fort  Pierre,  Dak 
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refoht  of  mr.  jas.  a.  seddon,  assistant  engineer. 

Missouri  River  Commission, 

Saint  Louis,  Mo.,  June  20. 1888. 

Sir:  I  have  the  honor  to  make  the  followiug  report  of  the  physical  data  depart- 
ment for  the  fiscal  year  ending  June  30, 1888. 

As  stated  in  last  annual  report  but  little  remained  to  be  done  in  the  regular  com- 
pilation of  the  data.  This  has  been  finished,  consisting  of  the  compilation  complete 
with  tabulations  and  reference  maps  of  twenty-four  cross-sections  in  the  vicinity  of 
Plattsmouth,  and  forty-nine  cross-sections,  with  22  miles  of  slope  in  the  vicinity  of 
BrowDville.  In  addition  to  the  regular  compilation,  eleven  monthly  cross-sections  at 
Bismarck  have  been  plotted  on  the  regular  cross-section  sheets. 

Borings  at  Nebraska  City  previously  compiled  have  been  revised,  and  in  part  put 
in  shape  for  publication.  Also  ten  of  the  1879  discharge  observations  on  the  Missis- 
sippi River,  at  Columbus,  Ky.,  used  in  last  annual  report  in  connection  with  the  Saint 
Charlea  sediment  data,  and  in  which  errors  were  suspected,  have  been  recomputed 
and  found  to  have  been  in  error  about  as  there  indicated. 

The  yearly  gauge  sheets  of  1886  for  twenty  regular  gauges  have  been  reduced  and 
com  piled  with  current  histories.  Also  bridge  gauge  records  received  from  Blair, 
yeans  1882  to  1887,  and  from  Rulo,  years  1883  to  1887,  have  been  reduced  and  yearly 
^ange  sheets  compiled.  The  current  gauge  readings  have  been  plotted  as  received 
tor  a  check  on  the  observers,  and  errors  investigated. 

In  the  study  of  the  data  the  following  gauge  relations  were  plotted:  Sioux  Citv- 
Omaha,  18fc0;  Omaha-Plattsmouth,  1880;  Plattsmouth-Plattj^mouth  Bridge,  1886  and 
1887;  Glasgow-Boonville,  1879  to  1885;  Boonville-Jefferson  City,  1884  to  lt86  ;  Boon- 
ville-Cedar  City,  1881  and  1882;  Jeff'erson  City-Hermann,  1884  and  18t5;  Hermann- 
Saint  Charles,  1885.    But  as  the  general  investigation  of  gauge  relations  and  th«  va-> 
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nations  of  discbarge  nvith  gauge,  ineutioned  in  the  last  annual  report,  was  making 
it  more  clear  that  mean  discharge  curves  could  not  be  relied  on  to  determine  the  dis- 
cbarge without  more  light  on  the  question  of  the  shifting  of  these  curves  firom  time 
to  time  on  the  gauge  scale,  for  this  reasoa  the  special  plotting  of  the  Missouri  River 
gauge  relations  was  for  the  time  stopped,  and  work  iu  the  main  directed  to  several 
comprehensive  collections  of  various  classes  of  the  data. 

Distances  of  bench-marks  from  the  mouth  were  compiled  for  the  revised  list  of 
"  Bench-marks  of  the  Missouri  River,  1888." 

All  available  data  in  regard  to  bridges  across  the  Missonri  River  were  compiled, 
such  as  elevations  of  the  extreme  high  waters  at  the  bridge  sites,  clearance  at  high 
water,  widths  of  spans,  and  actual  water  widths  between  spans  at  high  and  low  water. 

A  tabulation  was  made  of  all  dates  of  ice  closing  and  opening  of  the  river  from  Sioux 
City  to  Saint  Louis,  with  yearly  and  mean  diagrams  of  same,  for  office  record.  These 
diagrams  were  made  with  the  view  of  ultimately  showing  the  mean  climatic  influ- 
ences affecting  the  closing  and  opening  of  the  river  from  point  to  point,  though  as 
yet  the  records  do  not  uniformly  cover  a  sufficient  time  for  this. 

With  the  gauge  and  s^ope  data  collected,  a  comprehensive  stndy  of  river  profiles  is 
in  progress.  At  locations  where  gauges  have  been  read  the  elevation  of  mean  high 
water  has  been  determined  for  points  in  a  mean  high-water  plane;  and  with  this  a 
tabulation  of  the  extreme  high  waters  of  1884,  where  known,  and  of  1881  and  1883,  has 
been  made.  Also  a  tabulation  at  each  gauge  of  the  height  and  duration  of  all  the 
high  waters  above  the  mean  high-water  elevation,  with  diagrams  showing  the  hydro- 
graphs  of  such  crest«  referred  to  this  as  a  datum  plane.  Also  at  all  the  gauges  the 
mean  normal  low  water  has  been  determined  for  points  in  a  mean  low-water  plane ; 
normal  low  water  being  taken  as  the  low  water  prior  to  the  blocking  of  the  river  by 
ice,  during  which  the  low-water  profile  is  very  irregular.  Between  these  points  at 
the  gauges  it  is  proposed  to  fill  out  the  profiles  of  mean  high  and  low  water  from  all 
the  slope  data  that  has  been  taken  on  the  river,  and  to  present  with  them  profiles  of 
bank  elevation  and  extreme  high  waters  as  nearly  as  po.ssible.  The  work  of  filling  oat 
these  profiles  is  still  in  progress. 

Very  respectfully,  your  obedient  servant, 

James  A.  Seddon, 
Assistant  Enffineer, 

Fint  Lieut.  Theo.  A.  Bingham, 

Corps  of  Engineers^  Secretary  Missouri  Eiver  Commission, 
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ANNUAL  KEFORT  OF  PRESIDENT  MISSOURI  RIVER  COMMISSION,   18S7  »88. 

Missouri  River  Commission, 

Saint  Louis,  Mo,,  July  10,  1888. 

Gentlemen  :  Work  under  the  construction  department  of  the  Commission  has  con- 
sisted in  repair,  construction  and  care  of  plant,  and  in  the  construction  of  revet- 
ment work  at  Saint  Joseph  and  Kansas  City,  Mo.  All  construction  work  was  in  prog- 
ress at  the  date  of  last  annual  report  and  was  continued  during  the  remainder  of  the 
season  as  far  as  funds  would  allow. 

At  Saint  Joseph  the  rip-rapping  of  the  revetment  in  lower  Bon  Ton  Bend  was  com- 
pleted by  the  placing  of  557  cubic  yardn  of  rock,  and  some  3,000  cubic  yards  of  rock 
were  placed  on  weak  points  in  the  Elwood  revetment.  The  steamer  Alert  and  all 
the  large  barges  were  sent  to  Kansas  City  for  use  at  that  place.  During  the  present 
season  the  whole  point  below  the  completed  revetment  at  Bon  Ton  has  cut  away,  and 
at  the  same  time  a  very  threatening  change  of  channel  has  taken  place  above  the 
Saint  Joseph  water- works.  The  effect  of  these  changes  has  been  to  throw  a  strong 
current  along  the  unprotected  bank  between  Belmont  and  the  head  of  the  Elwood 
revetment.  The  protection  of  this  bank  should  be  undertaken  as  speedily  as  possible 
or  the  whole  of  the  Elwood  revetment  will  be  washed  out  and  lost.  The  nature  of 
these  changes  is  indicated  on  the  map  accompanying  the  report  of  S.  Waters  Fox, 
assistant  engineer  in  charge  of  the  Saint  Joseph  Division,  to  which  reference  is  made 
for  details,  Appendix  B  1. 

At  Kansas  City  the  unfinished  revetment  in  East  Bottoms  was  completed,  its  total 
length  being  9,035  feet.  Of  this  2,900  feet  were  constructed  duriog  the  present  fiscal 
year  and  6'&  feet  of  work  of  the  previous  season  was  completed.  The  incomplete 
work,  done  prior  to  June  30,  1H87,  suffered  some  damage  during  the  high  water  of 
last  summer  which  was  made  good  in  the  fall,  and  there  has  been  no  further  trouble. 
On  September  22  work  was  begun  at  Little  Platte  Bend,  and  4,500  feet  of  bank  ta 
the  lower  end  of  the  bend  was  protected.    The  only  peculiarity  of  this  work  lay  in 
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the  fact  that  the  brush  covering  of  the  upper  bauk  was  omitted,  the  Atone  covering 
being  laid  directly  on  the  graded  bank.  There  is  a  considerable  gain  in  economy  by 
this  method  and  the  grading  is  more  easily  and  oifectaally  done.  The  work  has  stood 
welly  but  will  require  ext-ension  up  stream  to  complete  it. 

The  dike  across  the  slough  at.  the  lower  end  of  the  town  was  a  most  gratifying 
success.  The  accretions  have  been  enormous,  and  are  still  going  on.  It  will  be  ad- 
visable to  raise  the  dike  so  as  to  bring  them  up  to  the  level  of  the  main  bank  more 
speedily,  but  I  think  that  the  East  Bottoms  work  is  secure  against  being  flanked 
from  this  direction.  . 

During  the  ilood  of  June  and  July,  1887,  Pest  Island  and  much  of  the  bar  in  front 
of  Kansas  City  were  washed  away.  The  sand  thus  carried  off  was  dropped  in  the 
wide  river  in  front  of  the  East  Bottoms  and  almost  stopped  navigation.  When  dis- 
covered it  was  too  late  to  do  anything  even  if  funds  had  been  available,  and  we  were 
obliged  to  submit  to  the  annoyance.  One  tow-boat  was  kept  below  the  bar  and  one 
above ;  the  barges  being  taken  across  both  ways  by  the  Melusina.  To  prevent  a  re- 
currence of  this  trouble,  I  think  it  will  be  necessary  to  put  in  silt-catching  dikes, 
both  in  front  of  Kansas  City  and  opposite  East  Bottoms,  to  remove  this  bar  and  pro- 
vent  its  reformation. 

This  same  flood  caused  additional  small  breaks  in  the  Kaw  Bend  revetment,  which 
were  repaired  in  the  fall,  but  further  damage  occurred  this  spring.  Some  of  these 
latter  breaks  were  repaired  by  the  railroad  companies  whose  tracks  were  endan- 
gered, but,  as  will  be  seen  by  Assistant  Yonge's  report,  the  lower  point  has  been  con- 
siderably eroded.  I  am  greatly  in  hopes  that  thjis  will  obviate  the  trouble  which  I 
think  is  nndoubtedlv  due  to  the  great  engorgement  of  the  river  at  this  ^oint.  The 
recession  of  the  bank  will  open  out  the  throat  of  the  gorge  and  allow  the  water  to 
escape  more  freely.  At  any  rate  nothing  can  be  definitely  predicted  until  a  survey 
with  cross- sections  can  be  made  at  high  water,  for  which  funds  are  not  now  available. 

None  of  the  other  work  on  this  reach  or  at  Saint  Joseph  has  shown  any  signs  of 
weakness. 

All  of  the  rook  used  on  this  reach  was  procured  by  hired  labor  at  the  Wayne  City 
Quarry  with  the  exception  of  a  few  hundred  yards  purchased  at  Quindaro.  The 
brush  was  mainly  procured  at  points  below  Kansas  City.  The  rock  had  to  be  towed 
an  average  distance  of  15  mUes,  and  the  brush  an  average  distance  of  64.4  miles — all 
up  stream.  This  and  the  great 'difficulty  of  getting  reliable  labor  has  much  enhanced 
the  cost  of  the  work. 

After  the  completion  of  field  operations  a  low- water  survey  of  the  reach  was  made. 
Ail  the  plant  used  was  hauled  out  on  the  bank  at  Quindaro,  except  the  tow-boats 
which  were  wintered  at  Bushberg,  near  Saint  Louis. 

For  details  see  report  of  Assistant  S.  H.  Yonge,  division  engineer,  Appendix  B  2. 

CONSTRUCTION  OF  PLANT. 

The  fifteen  new  barges,  alluded  to  in  last  year's  report,  were  completed  during  the 
summer,  but  owing  to  low  water  in  the  Ohio,  could  not  be  brought  out  untilthis 
spring.    They  are  now  at  Bushberg. 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut.  Col.  of  Engineers,  U.  S.  J., 

President  Missouri  liiver  Commission. 
The  Missouri  River  Commission. 


Appendix  B.  1. 

REPORT  OP  MR.   8.    WATERS  FOX,  ASSISTANT  ENGINEER. 

Saint  Joseph,  Mo.,  June  30,  1888. 

Colokel:  I  have  the  honor  to  submit  the  following  report  of  the  operations  under 
my  charge,  during  the  fiscal  year  ending  June  30,  1888.  A  map  of  the  river  in  the 
vicinity  of  Saint  Joseph,  Mo.,  showing,  approximately,  the  channel  alignment  and 
the  changes  of  shore-linu  during  the  year,  accompanies  the  report. 

The  completion  of  the  distribution  of  rock  on  the  mattress  constructed  last  year  in 
Bon  Ton  Bend  and  the  distribution  of  3,000  cubic  yards  of  rock  on  the  El  wood  revet- 
ment constituted  the  only  remaining  construction  works  contemplated  by  the  proj- 
ect, for  the  expenditure  of  the  available  balance  of  the  Saint  Joseph  allotment. 

Operations  in  the  quarry  were  continued  until  Jn^y  23,  producing  3,493.42  cubic 
yards  of  rock ;  this,  with  the  balance  of  131.45  cubic  yardsou  hand  July  1,  was  placed 
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as  follows,  viz  :  On  Bon  Ton  revetment  556.87  cnbic  yards ;  on  the  Elwood  revetment 
3,068  cubic  yards.  The  former  work  was  completed  July  9 ;  the  latter  July  2b. 
The  total  quantity  of  rock  now  on  the  4,15i:J  Linear  feet  of  revetment  in  Bon  Ton  Bend 
is  10,174.30  cubic  yards,  or  2.44  cubic  yards  per  linear  foot.  The  total  length  of  revet- 
ment constructed  to  date  in  Bon  Ton  Bend  is  14,659  feet. 

Immediately  after  the  close  of  the  work  in  Elwood  Bend,  the  United  States  steamer 
Alert  tLTid.  fifteen  barges  (25  by  100  feet)  were  transferred  to  the  Kansas  City  Division. 

The  following  pieces  were  pulled  out  of  the  river  at  this  point,  viz :'  Quarter-boat 
No.  5,  and  six  barges  (16  by  64  feet). 

A  shore-line  survey  of  Bon  Ton  Bend  was  made  September  14,  and  a  map  thereof 
sabmitted. 

Miscellaneous  special  duties,  assigned  to  me  from  time  to  time,  during  the  year, 
were  executed  and  reported  upon  as  follows,  viz :  A  low- water  inspection  of  the  Saint 
Charles  Bridge  crossing  was  made  November  29-December  2.  A  report,  accompanied 
by  a  map  of  the  reach  aud  cross-sections  of  the  river  was  submitted  under  date  of  De- 
cember 19, 1887.  A  standard  cable  gange  was  established  on  the  bridge  at  Rulo, 
Nebr.,  December  28,  and  a  report  thereon  submitted  December  29,  1887.  ^ 

The  clear  heights  above  high  and  low  water,  the  clear  spans  at  those  stages,  and 
the  elevations  referred  to  the  Saint  Louis  City  directrix,  of  the  bridges  at  the  fol- 
lowing points,  were  determined  February  20-28,  1888,  viz:  Ouiaha  (the  new  Union 
Pacific  Railroad  bridge),  Riilo,  Glasgow,  Boonvlile,  and  Saint  Charles. 

A  design  with  estimate  of  cost  of  construction  of  submerged  spurs,  adapted  for 
use  as  a  bank  protection  in  Missouri  River  iu  this  vicinity,  was  submitted  under  date 
of  March  17,  1888. 

A  line  of  check  levelsjwas  rnn  between  Miami,  Mo.,  and  De  Witt,  Mo.,  May  23|and  29, 
and  a  report  thereon  dated  June  4,  1888,  submitted. 

Attention  is  respectfully  called  to  the  following  changes  of  shore-line  as  shown 
approximately  on  the  accompanying  map. 

under  the  persistent  action  of  the  mam  current  of  the  river  the  larger  portion  of 
Grayback  Island  has  been  eroded  away,  and  the  light  deposits  in  the  old  bed  of  the 
river  exposed.  This  latter  yielding  freely  has  in  turn  uncovered  more  and  more  of 
the  upper  main  bank  of  Gladden  Bottom.  Under  the  peculiar  conditions  of  flow  that 
then  obtained,  this  bank  has  been  subjected  to  the  severest  reef  action,  and  has  re- 
ceded rapidly,  threatening  the  stability  of  the  reach  below.  Of  greater  immediate 
importance,  however,  is  the  bank  erosion  noted  in  Bon  Ton  Bend,  below  the  revet- 
ment. The  bhore-line  has  receded  so  far  that  the  current  is  delivered  against  the 
right  bank  at  a  point  below  the  pocket  in  the  bluff  line.  This  pocket  hei'etofore  (al- 
though not  in  the  interests  of  navigation)  has  been  instrumental  in  diverting  the 
main  flow  of  the  river  from  the  unprotected  bank  above  the  Elwood  revetment^  but 
having  become  inoperative  a  larger  and  increasing  percentage  of  the  discharge  of  the 
river  is  passing  down  the  right  chute.  The  island  has  been  greatly  diminished  in 
^rea  and  the  right  bank  eroded  somewhat;  the  old  rock  dike  at  E  has  been  flanked, 
so  that  there  is  a  considerable  draw  between  it  and  the  shore ;  about  300  feet  of  the 
revetment  below  it  has  been  destroyed. 

As  the  upper  shore-line  of  French  Bottom  recedes  the  right  bank  of  Belmont  Bend 
will  necessarily  be  subjected  to  greater  scour,  and  the  early  construction  of  the 
ravetment  from  E  to  D,  as  provided  in  the  approved  project,  made  imperative  if 
serious  loss  to  the  Elwood  revetment  is  to  be  avoided. 

At  one  stage  of  these  changes  a  very  considerable  portion  of  the  river  made  a  short 
crossing  from  the  bluff  above  Belmont  to  the  left  bank  on  the  lower  side  of  French 
Bottom,  causing  the  erosion  noted  there ;  during  the  recession  of  this  shore-line  the 
Elwood  revetment,  from  E  to  H,  was  subjected  to  violent  reef  action;  no  damage 
was  done  to  the  work  except  at  H,  where  a  small  pocket  in  the  shore-lifie  was  de- 
veloped. 

The  protection  of  the  upper  bank  of  Gladden  Bottom  is  not  contemplated  in  the  ap- 
proved project;  and  although  its  desirability  seems  now  apparent,  a  revetment  as  sug- 
gested in  my  first  project,  if  located  there,  would,  in  the  present  unstable  condition  of 
the  river,  be  liable  to  loss  from  flanking.  A  system  of  pile  training-dikes,  located  on  the 
right  bank  at  or  near  the  head  of  Grayback  Island,  with  a  view  to  training  the  cur- 
rent down  the  left  bank,  is  suggested  as  the  best  solution  of  the  problem.  In  the 
absence  of  an  accurate  survey  definite  plans  can  not  be  presented,  but  it  is  probable 
that  five  of  these  structures,  aggregating  1,000  feet  in  length,  and  costing  about 
$5,000,  would  be  found  necessary  and  sufficient. 
Very  respectfully,  your  obedient  servant, 

S.  Waters  Fox, 
Jasistant  Engineer. 

Lieut;  Col.  Chas.  R.  Suter, 

Corpeof  Engineers,  U.  JS\  A., 

President  Missouri  River  Commission,  Saint  Louis,  Mo» 
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Appendix  B  2. 

RVPORT  OF  MR.   SAMUEL  H.   TONGS,   ASSISTANT  ENGINEER. 

Kansas  City,  Mo.,  July  5, 1888. 
Colonel:  I  have  the  honor  to  submit  my  report  for  the  fiscal  year  ending  June 
:H),  1888,  for  improYing  Missouri  River  on  Kansas  City  Division. 
The  operations  conducted  on  this  division  consisted  chiefly  in  the  following,  viz : 

(1)  Extending  the  revetment  in  East  Bottoms,  below  Kansas  City,  Mo.,  and  com- 
pleting it  as  far  as  practicable. 

(2)  Constructing  revetment  in  Little  Platte  Bend. 
'  (3)  Repairing  the  Kaw  Bend  revetment  of  1885. 

(4)  Repairing  the  East  Bottoms  revetment  of  1837. 

(5)  Strengthening  the  dike  at  East  Bottoms  constructed  during  the  spring  of  1887. 

construction  materials. 

SUme» — The  stone  used  in  construction  of  revetment  was  procured  chiefly  by  hired 
labor  from  the  quarrv  at  Wayne  City  Landing,  a  small  portion  being  procured  by 
purchase  in  open  market. 

The  hydraulic  stripping,  which  was  fully  described  in  my  last  report,  was  contin- 
ued until  August  1,  at  which  date  about  7,000  cubic  yards  of  earth,  etc.,  had  been 
removed  by  this  method  since  June  25,  of  which  quantitv  about  2,700  cubic  yards 
lodged  in  the  yard  in  front  of  the  quarry  face  and  had  to  be  removed  from  there  by 
the  use  of  scrapers  and  carts,  which  proved  a  very  difficult  task  on  account  of  being 
saturated  with  water  from  the  hydraulic  stripping,  and  added  largely  to  the  cost  of 
stripping. 

Two  IngersoU  drills,  sizes  E  and  FA,  respectively,  were  put  in  operation  July  19, 
and  continued  at  work  until  November  12,  when  the  quarr^'iag  of  stone  was  discon- 
tinued. 

The  foreman,  who  had  charge  of  the  quarrying  on  Saint  Joseph  Division  the  pre- 
ceding season,  was  employed  on  this  work  in  order  to  take  advantage  of  his  experi- 
ence, and  every  means  was  used  to  reduce  the  cost  of  procuring  stone,  which,  how- 
ever, was  not  accomplished  to  any  ^reat  extent,  the  stone  being  hard  and  tough,  the 
quantity  of  current  stripping  large  m  proportion  to  the  quantity  of  stone  produced, 
and  the  labor  being  even  more  transient  and  unreliable  than  during  the  preceding 
season. 

The  plan  pursued  in  quarrying  consisted  in  separating  from  the  ledges  large  masses 
of  stone  by  blasting,  as  many  as  twenty  8-foot  holes  being  sometimes  fired  simul- 
taneously. These  masses,  which  contained  from  2  to  70  cubic  yards,  were  then  block- 
holed  and  broken  into  smaller  pieces  by  the  use  of  dynamite,  after  which  such  pieces 
as  were  not  yet  sufficiently  small  were  broken  by  hand  sledges.  The  total  qnantity 
of  stone  procured  from  Wayne  City  quarry  amounted  to  16,768  cubic  yards,  the 
average  cost  of  which  was  $1.1242772  per  yard. 

Statement  giving  the  coat  in  detail  of  stone  procured  ly  hired  labor. 


CoBt  per  cubic  ywd. 


AppUcfttion. 


Labor.       Sabsisteoce.       Total. 


BemarkB. 


jloar^priviloge. 
Bzplouves 


Oi)  for  pamp  and  drills,  etc. 

Coal  for  atrtpptog 

Coal  for  drilling 

Stripping 

'  Quarrying 


Hanling  .. 
Hundling . 


$0. 1554079 
.8083703 

.10265R6 
.0929097 


|0. 0517280 
. 1318606 


Total. 


.  7475325 


$0.05000r0 
.  0589611 

.0000536 
.0073187 
.  0108330 
.2072268 
. 5282369 


.0341507  I        .1368093 
.0309381  !        .1239378 


. 248678J  :      1. 1242772 


Incladea  powder,    dynamite, 
caps,  fuze,  and  exploders. 

Fuel  for  hydraalic  grader. 

Includee  bvdranlic  stripping. 
Includes   loosening,    drilling, 
block-boling,  and  sledging. 

Loading  into  wagons,  unloading, 
and  piling  on  barges. 
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From  the  above  statement  it  appears  that  the  expecsive  items  of  cost  were  qaany- 
ine  and  stripping,  the  reasons  for  which  hare  alresuly  been  stated. 

The  stone  procured  at  Wayne  City  quarry  was  towed  from  9  to  25  miles  to  the  dif- 
ferent works;  the  average  length  of  tow  was  l&f  miles. 

As  a  sufficient  quantity  of  stone  could  not  be  furnished  from  the  quarry  to  supply 
the  needs  of  the  works,  there  were  purchased  l,l()4  cubic  yards  of  this  material,  deliv- 
ored  on  railroad  cars  at  Kaw  Bend  at  $1.12|  per  cubic  yard,  and  700  cubic  yfurds  de- 
livered on  barges  at  Quindaro  at  95  cents  per  cubic  yard. 

The  stone  purchased  was  not  of  as  good  quality  as  that  procured  from  Wayne  City 
Quarry. 

The  total  quantity  of  stone  procured  by  purchase  and  hired  labor  amounted  to 
18,G32  cubic  yards,  the  total  quantity  used  was  19,000  cubic  yards,  including  121  cubic 
yards  procured  by  hired  labor  prior  to  June  30,  at  a  cost  of  $1.15i  per  cubic  yard,  and 
247  cubic  yards  donated  by  the  Kansas  City,  Saiut  Joseph  and  Council  Blufis  Railroad 
Company  for  the  work  at  Kaw  Bend. 

The  average  cost  of  stone  purchased  and  procured  b^^  hired  labor  for  the  work  was 
11.1160147  per  cubic  yard. 

Willow  hriuh.^AA  several  of  the  brush  patches  inspected  during  the  spring  of  1887 
were  reported  to  be  of  large  area,  the  plan  of  sending  out  severalsmall  bmsn  parties 
was  departed  from  and  one  large  party  was  sent  out  instead.  The  procuring  or  brush 
was  attended  by  even  more  than  the  usual  difficulties.  The  brush  on  one  of  the  largo 
patches,  estimated  to  contain  5,000  cords,  was  destroyed  by  an  incendiary  lire  and 
the  brush  of  another  patch  estimated  to  contain  the  same  quantity  was  taken  by 
contractors,  building  dikes  for  the  Wabash,  Saint  Louis  and  racific  Railroad  Com- 
pany. Consequently  the  large  party  could  not  work  to  such  advantage  as  had  been 
expected  and  had  to  be  shifted  frequently  from  one  brush  patch  to  another.  In  ad- 
dition to  this  difficulty  the  brush  nad  to  be  towed,  in  some  instances,  a  distance  of 
124  miles  up-stream,  all  of  which  made  the  supply  of  brush  irregular,  and  in  some  in- 
stances the  construction  parties  were  compelled,  by  this,  tem.porarily  to  suspend  con- 
struction work  and  cut  such  brush  as  was  within  their  reach  in  order  to  be  able  to 
proceed  with  their  work. 

The  average  length  of  tow  for  all  brush  was  64.4  miles  up-stream.  The  question  of 
the  exhaustion  of  the  supply  of  willow  brush  within  reasonable  towing  distance  from 
this  point  and  the  attendant  difficulties  has  been  discussed  in  former  reports,  and  it 
is  thought  unnecessary  to  refer  to  the  matter  again  in  this  report 

There  were  procured,  in  all,  5,956i  cords  at  an  average  cost  of  $1.75222  per  cord,  in- 
cluding all  expenses  except  transportation. 

CONSTRUCTION  WORKS. 

Beretment  at  East  Botioms.^The  work  of  revetting  the  bank  at  East  Bottoms  was  re- 
sumed August  2. 

The  revetment  of  6,135  linear  feet  of  bank  from  A  toD  (see  Plato  II)  before  June 
30  was  completed  by  covering  about  243,000  square  feet  of  upper-bank  mat  with 
stone,  which  had  been  left  uncovered  on  account  ot  inability  to  procure  a  sufficient 
(luantity  of  this  material.  There  was  also  constructed  481^  linear  feet  of  upper-bank 
mattress,  about  43  feet  wide,  overlapping  the  low-water  mattress,  constructed  during 
the  preceding  June,  at  which  time  it  was  impossible  to  give  the  bank  the  proper 
slope  for  the  construction  of  upper-bank  mattress  on  account  of  the  June  flood,  the 
surface  of  the  water  being  nearly  level  with  the  top  of  the  bank. 

The  revetment  was  then  continued  down-stream  for  a  distance  of  2,900  feet,  the 
upi^er  2.550  feet  from  D  to  £  being  of  the  same  type  as  the  adioining  work,  con- 
structed the  preceding  season,  while  on  account  of  the  impossibility  of  procuring  a 
sufficient  quantity  of  brush  for  completing  the  work  in  progress  the  lower  350  feet  of 
revetment  from  £  to  F  was  constructed  as  follows,  viz :  Small  piles  were  sunk  along 
the  shore-line  about  10  feet  apart,  behind  which  loose  brush  was  laid  to  form  a  t-oc 
for  the  bank  and  to  which  the  transverse  cables  of  a  mattress  68  feet  wide  and  ex- 
tending 10  feet  up  the  bank  behind  the  piles,  or  to  an  elevation  of  about  4  feet  above 
low  water,  were  made  fast,  being  afterwards  carried  to  their  anchorage  on  top  of  the 
bank. 

On  account  of  the  insufficient  supply  of  stone  it  was  impossible  in  the  work  done 
after  June  30  to  cover  the  whole  face  of  the  bank  above  low  water,  and  some  of  the 
stone  which  had  been  previously  laid  above  an  elevation  of  ordinary  high  water, 
amounting  t<o  about  1,600  cubic  yards,  had  to  be  removed  and  used  in  completing  the 
covering  even  up  to  that  stage.  The  area  thus  covered  amounted  to  53,345  square 
feet. 

In  the  case  of  the  lower  end  of  the  work,  for  the  same  reason,  a  portion  of  the  bank, 
amounting  to  about  16,000  square  feet,  could  not  be  covered,  aud  about  500  cubic 
yards  of  stone  will  be  required  to  complete  this  work. 
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Two  coDstrnctioD  parties  were  employed  on  this  revetment,  but,  for  reasons  before 
stated,  tbey  were  unable  to  work  contiuuonsly  and  to  tbe  greatest  advantage. 

During  tbe  construction  of  mattress  it  had  to  be  dropped  from  the  boat  on  two 
occasions  on  account  of  the  extension  timbers  of  the  mat-boat  being  broken  by  the 
pressnre  of  the  strong  current. 

Mattress- weaving  was  completed  at  East  Bottoms  September  17.  On  September 
22  the  whole  construction  force  was  transferred  to  the  work  at  Little  Platte  Bend, 
the  covering  of  the  upper  bank  with  stone,  which  was  still  unfinished,  being  post- 
poned until  after  the  completion  of  Little  Platte  Bend  revetment. 

This  work  was  resumed  October  21  and  was  completed,  as  far  as  practicable,  on  No- 
vember 21,  when,  on  account  of  the  approach  of  winter,  construction  work  had  to  be 
BURpended. 

The  following  tables,  numbered  I,  II,  and  III,  give  the  details  and  cost  of  the  re- 
vetment at  East  Bottoms : 
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The  estimated  cost  of  completing  the  9,035  linear  feet  of  revetment  at  East  Bottoms 
by  placing  500  cubic  yards  of  stone  on  the  slope  bank  above  low  water  is  $705.50, 
which  will  make  the  total  cost  of  that  work  $68)413.26;  or  an  average  cost  of  |7.5720 
per  linear  foot. 

Little  Flatte  Bmd  revetment—The  protection  of  the  bank  in  Little  Platte  Bond  be- 
came imperatively  necessary  for  the  reasons  stated  in  my  last  annual  report.  As  the 
amount  of  fnnds  available  for  this  work  (after  that  at  East  Bottoms  would  be  com- 
pleted) was  small,  it  was  found  impossible  to  construct  all  the  work  that  will  event- 
ually be  required  for  this  locality,  and  to  use  as  expensive  a  form  of  protection  as  the 
Quindaro  type  of  revetment. 

After  a  consultation  with  you  it  was  decided  to  protect  the  bend  from  L  to  0,  a 
distance  of  4,500  feet  (Plate  I)  by  a  partial  revetment,  similar  in  construction  to  the 
lower  350  feet  of  the  East  Bottoms  revetment. 

Small  piles,  spaced  10  feet  apart,  were  sunk  to  a  depth  of  12  feet  by  the  use  of  a 
water  jet  froai  one  of  the  pile-sinkers,  so  as  to  follow  approximately  the  contour  cor- 
responding to  the  stage  310  on  the  Kansas  City  gauge.  Loose  brush  was  next  laid 
behind  these  piles  to  prevent  the  toe  of  the  bank  from  sloughing  during  the  hydraulic 
grading,  and  also  to  even  up  the  shore-line.  A  woven  mattress,  about  88  feet  wide, 
was  next  laid,  extending  from  an  elevation  of  about  312  (Kansas  City  gauge)  into  the 
stream.  The  transverse  mattress  cables  were  first  attached  to  the  piles  and  then  car- 
ried to  the  top  of  the  bank  to  their  anchors. 

In  exceptional  cases  before,  but  usually  after,  the  mat  was  woven,  the  bank,  which 
in  this  locality  on  an  average  is  about  2&et  above  the  ordinary  June  rise,  was  graded 
to  a  slope  of  about  1  on  2f,  at  an  average  cost  of  |0.017d4  per  cubic  yard  of  earth  re- 
moved, including  all  expenses. 

The  grader  could  hot  work  continuously,  as  fiom  time  to  time  large  areas  of  mat- 
tress could  not  be  sunk  immediately  after  it  was  woven  on  account  of  the  insufficient 
supply  of  stone,  and  had  to  be  left  afloat.  That  the  cost  of  grading,  in  spite  of  this 
difficulty,  is  small  is  to  be  attributed  to  its  being  done  after  the  mat  had  been  woven, 
which,  in  connection  with  the  loose  brush  placed  along  the  water-line,  prevented  the 
toe  of  the  bank  from  sloughing.     Hydraulic  grader  No.  8  was  used  for  this  work. 

The  graded  bank  between  the  stages  of  about  309  and  323  (Kansas  City  gauge)  was 
covered  with  stones,  both  where  it  was  protected  by  mattress  and  where  not  so  pro- 
tected. As  the  stage  of  water  at  the  time  the  work  was  done  was  about  311,  the  area 
of  bank  between  this  stage  and  309  had  to  be  covered  under  water,  and  therefore  this 
part  of  the  work  had  t.o  be  done  at  random  to  some  extent.  The  stone  in  different 
places  consisted  either  of  quarry  spalls  or  of  large  6tone  covered  with  spalls,  or  of 
large  stone  only.  This  variation  was  made  to  determine,  if  possible,  which  of  these 
would  afford  the  most  effective  protection  to  that  part  of  tne  bank  which  was  not 
covered  by  mattress. 

The  sinking  of  piles  began  September  6  and  was  completed  October  2,  the  work 
being  suspended  for  several  days  on  account  of  a  rise  iu  the  river.  The  greatest  num- 
ber of  piles  sunk  in  any  one  day  was  49.  After  the  mattress  was  woven  the  piles 
were  sawed  off  even  with  the  top  of  it.  Three  parties  were  employed  in  weaving 
mattress,  which  work  was  begun  September  17  and  completed  October  20.  The  cover- 
ing of  the  bank  with  stone  was  completed  November  5.     « 
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Repairs  to  Kaw  Bend  Eevetment. — Daring  tbe  spring  rise  in  March,  1887,  about  350 
linear  feet  of  bank  mattreas  in  Upper  Kaw  Bend,  from  T  to  S  (see  Plate  IV),  whicb 
had  been  constmcted  in  September,  1885,  was  undermined.  The  cause  of  this  damage 
was  supposed  at  tbe  time  to  be  due  to  water,  which  bad  accumulated  on  the  low 
ground  back  from  tbe  b{ink  seeping  through  the  bank  as  the  stage  of  water  in  the 
river  decreased. 

This  damage  was  repaired  the  following  April. 

During  the  June  rise  of  1887  the  revetment  was  again  undermined  in  places  between 
R  and  W.  Although  the  action  of  seep-water  has  no  doubt  had  some  effect,  as  sup- 
posed, the  principal  cause  of  the  trouble  appears  to  bo  as  follows:  It  will  be  seen 
from  Plate  IV  that  the  thread  of  the  current  impinges  at  T,  where  the  water-way  has 
decreased  in  width  from  about  1,000  feet  in  October,  1885,  to  ;i85  feet  in  December, 
1887,  the  stage  of  water,  viz,  309,  on  the  K.  C.  gauge  being  the  same  for  both  dates. 

Daring  the  higher- water  stages  of  the  river  the  point  of  impact  shifts  from  T  towards 
W,  and  this  part  of  the  revetment  is  exposed  not  only  to  the  direct  impact  of  the  cur- 
rent, but  also  to  the  undermining  effect  of  strong  eddies  produced  by  the  irregular 
outline  of  the  bank.  These  forces,  in  connection  with  the  heavy  scour  in  the  con- 
tracted channel  during  floods,  cause  the  concave  side  of  the  cross-section  to  take  a 
slope  steeper  than  that  of  stability  for  the  fine  material  of  which  the  bed  and  banks 
of  the  river  are  composed,  which  results  in  the  bank  being  undermined  and  in  the 
mattress  settling.  This  explanation  is  supported  by  the  fact  that  on  examining  the 
mattress  at  a  low  stage  of  water  it  was  found  to  be  pulled  apart  near  the  water-line 
and  in  a  few  instances  the  |-inch  transverse  cables  broken. 

The  damage  done  daring  the  June  rise  was  repaired  in  November,  1887,  as  well  as 
the  funds  available  for  construction  work  would  admit  of,  by  tearing  out  or  burning 
the  bank  mattress  where  it  had  been  partly  undermined,  regrading  the  bank,  and 
constructing  1,400  linear  feet  of  mattress  about  37  feet  wide  extending  from  a  stage 
of  315  beyond  the  shore  edge  of  the  old  mattress,  also  by  covering  the  sloped  bank 
with  stone. 

Renairs  were  also  made  from  a  to  6,  from  c  to  d,  from  e  to/,  and  from  f^  to  A,  at 
which  places  the  bank  mattress  had  been  slightly  damaged. 

These  latter  repairs  could  only  be  of  a  light  character,  on  account  of  a  lack  of  funds, 
and  consisted  in  placing  a  shingling  of  brush  fascines,  covered  with  stone,  behind  the 
broken  mattress,  and  regrading  the  bank  with  shovels  and  covering  it  with  stone. 

Statement  giving  the  coat  of  the  repairs  made  at  Kaw  Bend  in  November^  1887. 


Item. 


i 


Bmsh .conU.. 

Stone cabic  .vartts.. 

tlooh  wire  oable pouuda.. 
inoh  wire  cable do.... 

Cost  of  naterialfl 

Cost  of  labor  and  sabBisieoce 

<  Tow-boat  and  diMpatch-boat  aervlce ) 

I  Adminiatration  and  miscellaneous  expenses 5 


Quantity.     Cost  per  item.    Total  cost. 


511 
1,234  , 
1. 785  ' 
1,7l'0  1 


$1.75222 
1.1180U7 
.04667 
.  05167      i 


$895.38 

1,  379. 63 

83. 110 

88.87 


Total  cost  of  repairs . 


2,447.18 
2, 139. 64 

2.552.18 


7,139.00 


In  March,  188*',  the  bank  mattress  again  began  to  settle  between  T  and  R  and  be- 
tween O  and  W. 

At  the  former  locality  this  action  was  of  only  temporary  duration,  and  the  damage, 
which  was  slight,  was  repaired  by  the  Kansas  City,  Saint  Joseph  and  Council  Blufis 
Railroad  Company  having  placed  in  the  break  a  shingling  of  brush  weighted  with 
stone.  These  repairs  were  made  by  the  railroad  company,  as  their  track  appeared  to 
be  in  danger  of  being  washed  away. 

From  O  to  W  the  revetment  has  been  entirely  washed  away,  and  on  Jane  29  the 
bank  had  cut  back  to  the  line  0-N. 

The  following  is  a  brief  review  of  the  history  of  the  works  in  Kaw  Bend :  The  pro- 
tection of  the  bend  was  begun  in  1879,  in  which  year  about  4,400  linear  feet  of  light 
revetment  of  an  experimental  character  was  constructed  near  the  middle  of  the  bend. 
By  October,  1882,  about  75  per  cent,  of  this  work  had  been  destroyed  by  the  river,  but 
as  late  as  July,  1883,  the  shape  of  the  shore-line  in  the  concave  side  of  the  bend  was 
even  and  quit^  favorable  for  being  protected  by  revetment.  The  appropriations  up 
to  1882,  however,  had  been  made  too  irregularly,  and  were  too  small  in  amount  to  do 
th6  necessary  work  for  protecting  the  whole  bend. 

In  the  fall  of  1882  this  part  of  the  river  was  placed  in  my  charge,  and  by  June  30, 
1883,  about  one  and  a  half  miles  of  bank  was  protected  by  revetment.    These  workti 
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were  situated  near  the  middle  of  the  bend,  where  at  the  time  the  greatest  necessity 
for  them  appeared  to  exist. 

Early  in  1H83  a  project  for  completing  the  protection  of  the  bend  was  prepared,  but 
owing  to  the  failure  of  Congress  to  make  appropriations  for  rirers  and  harbors  that 
year,  this  work  could  not  be  proceeded  with,  and  the  opportunity  for  holding  the  bond 
at  the  proper  time  was  lost.  The  work  was  not  resumed  nntil  the  spring  ot  1885,  and 
meanwnile,  owing  to  the  extensive  erosions  in  the  upper  part  of  the  bend,  a  part  of 
the  work  constructed  in  18t^2-'83  was  flanked  by  the  river  and  destroyed,  and  the  shape 
of  the  bend  entirely  changed  and  made  unfavorable  for  revetting. 

By  a  further  delay  the  conditions  would  probably  have  become  still  more  unfavor- 
able, and,  besides,  the  interests  at  stake  made  it  desirable  to  prevent  the  formation  of 
a  threatened  cut-off  by  the  river. 

The  experience  gained  by  the  failure  of  a  part  of  the  Kaw  Bend  revetment  shows 
that  this  class  of  protection  work  can  not  be  depended  on  to  withstand  very  sharp 
Impacts  of  the  current  or  to  be  effective  in  bends  of  short  radius,  at  least  when  ac- 
companied with  such  other  unfavorable  conditions  as  in  this  case.  It  is  quito  im- 
probable that  such  a  state  of  things  will  exist,  however,  when  the  protection  of  bends 
is  taken  in  hand  while  they  have  a  comparatively  regular  outline  and  are  of  approx- 
imately even  curvature.  The  shore-lines,  channels,  etc.,  of  1882  and  1885  at  Kaw 
Bend  are  shown  on  Plate  V. 

East  Bottoms  repairs, — On  acconnt  of  the  extensive  erosion  of  the  right  bank  at 
East  Bottoms  during  the  past  few  years  the  river  has  become  so  wide  that  its  regi- 
men is  unstable,  and  during  middle  and  low  stages  of  water  the  channel  is  divided 
and  constantly  shifting. 

In  the  latter  part  of  August,  1887,  a  reef  formed  near  the  lower  end  of  the  revet- 
ment constructed  the  preceding  June  (see  Plate  III,  Fig.  2).  A  new  channel  opened 
around  the  head  of  this  reef,  and  impinged  on  the  revetted  bank  at  an  angle  with  its 
general  direction  of  about  40  degrees.  The  upper  end  of  the  reef  gradually  cat  away 
and  the  point  of  impact  correspondingly  shifted  down-stream ;  simultaneoasly  the 
reef  widened,  reducing  the  width  of  the  chute  and  deepening  the  channel  along  the 
bank.  This  action  lasted  for  about  three  weeks,  and  as  a  rcRult  the  flexible  mattress 
below  the  water-line  settled,  and  the  bank  Immediately  behind  it,  from  C  to  D  (see 
Plate  III),  a  distance  of  about  1,100  feet,  was  undermined. 

As  the  stage  of  water  decreased  the  channel  above  the  reef  shoaled,  the  reof  was 
cutaway  by  the  current  through  the  chute  following  the  bank,  and  the  undermining 
of  the  revetment  ceased. 

Soundings  made  September  7  showed  the  side  slopes  of  the  revetted  bank  below 
the  water  to  be  from  1  on  1^  to  1  on  |.  The  sketch  ^iven  on  Plate  III,  Fig.  1,  shows 
the  change  in  shape  of  the  cross-section  in  the  vicinity  of  the  break  between  Joly 
2  and  September  7.  Upon  examining  the  mattress  at  low  water  it  appeared  in  good 
condition,  with  the  exception  of  being  torn  near  the  water-line. 

The  repairs  to  this  work,  which  were  made  in  November,  consisted  in  burning  off 
the  damaged  bank  mattress,  regrading  the  bank,  and  constructiug  a  mattress  1,137 
feet  long  by  35  feet  wide,  extending  from  an  elevation  of  mid-stage  out  over  the  inner 
edge  of  the  old  mattress. 

Statement  giving  the  cost  of  these  repairs. 


Item. 


'  Quantity. 


Bmah cords.. 

Stone cubic  yards.. 

i-inch  wire  cable pounds.. 

1-inch  wire  cable do... 

Cost  of  mAterials 

Cost  of  labor  and  subsistence 

CTow-boatanddiHpatch-bo.it  service (| 

I  Administration  and  miscellaneous  expenses S 


Total  cost  of  repairs. . 


254 

166 

1.674 

1,720 


Cost  per  item. 


$1.75222 
1. 1180147 
.04667 
.05167 


TotaL 


$445w07 

18&59 

7&12 

88.37 

tvtTis 

887.73 
037.50 


2,822.38 


A  recent  inspection  of  this  work  showed  that  it  was  in  good  condition. 

Strengthening  the  dike  at  East  Bottoms. — ^The  results  accomplished  by  the  dike  at  £ast 
Bottoms,  constructed  in  the  spring  of  1887,  are  entirely  satisfactory,  the  ohute  having 
been  almost  entirely  silted  up  bv  deposits  both  above  and  below  the  dike  to  a  B-t&fre 
of  about  314  (K.  C.  gauge).  * 

The  area  of  accretions  above  the  dike  amounts  to  about  37  acres  and  below  -to  41 
acres. 
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Daring  the  fall  of  1887,  in  order  to  strengthen  the  dike  and  to  cause  the  accretions 
tbroaghoQt  its  length  to  reach  a  nniform  height,  those  parts  of  the  dike  where  the 
deposit  was  light  were  filled  in  with  hay  rubbish,  weighted  with  sand  and  refuse 
stone,  at  a  cost  of  $365. 

If  the  funds  had  been  available  for  the  purpose  it  would  have  been  desirable  to 
raise  the  dike  this  spring  to  a  stage  of  ordinary  overdow,  so  as  to  cause  farther  depos- 
its on  top  of  the  present  accretions. 

REPAIRS  TO  AND  CARE  OF  PLANT. 

In  order  to  be  able  to  store  the  boats  fer  the  winter  at  Quindaro,  Kans.,  it  ^>ecame 
necessary  to  extend  the  ways  and  to  make  considerable  repairs,  the  total  cost  of  which, 
including  all  expenses,  amounted  to  $2,773.71.  The  laying  up  of  the  boats,  86  in 
number,  began  November  1  and  was  completed  November  26,  at  a  total  cost  of 
|3,4t24.&3. 

The  current  repairs  of  the  season  consisted  of  general  repairs  to  barges,  including 
calking,  tow-boats,  steam-laurch  Melwina,  machinery,  tools,  etc.,  the  total  cost  of 
which,  including  the  cost  of  the  maintenance  of  the^machine-boat,  administration, 
etc.,  was  $5,023.88.  The  total  cost  of  caring  for  plant  throughout  the  whole  year 
amounted  to  (8,293.85. 

SURVEYS. 

A  partial  survey  of  the  reach  was  made  in  July,  and  a  complete  survey,  including 
the  sounding  of  ^2  cross-sections,  during  November  and  December. 

All  of  the  works  constructed  since  the  spring  of  1885  in  the  vicinity  of  Kansas  City 
were  carefully  examined  during  the  past  month,  and,  with  the  exception  of  the  revet- 
ment in  Upper  Kaw  Bend,  before  referred  to,  proved  to  be  in  good  condition. 
Very  respectfally.  your  obedient  servant, 

Sam.  H.  Yonge, 
«  Division  Engineer. 

lAent.  Col.  Charles  R.  Suter, 

Corp8  of  Engineers  J  U,  8.  ^., 

President  Missouri  River  Commission, 

BNG  88 149 
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APPENDIX  W  W. 


BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 


1.  Report  of  the  Board  of  Engineers  rel- 

ative to  the  constrnctioQ  of  certain 
bridges  across  the  Missoari,  Missis- 
sippi, and  Illinois  rivers. 

2.  Bridge  across   Staten  Island  Sound, 

known  as  Arthur  Kill. 

3.  Report  of  Board  of  Engineers  on  Sen- 

ate Bill  No.  1850,  Fiftieth  Congress, 
first  session,  to  authorize  the  con- 
struction of  a  bridge  across  the  wa- 
ters of  Arthur  KiU  at  or  near  the 
town  of  Westfield,  Staten  Island. 

4.  Highway  bridge  across  that  part  of 

the  waters  ot  Lake  Champlain  ly- 
ing between  the  towns  of  North 
Hero  and  Albnrgh,  Vermont. 

5.  Bridge  of  the  Kansas  City,  Topeka 

and  Western  Railroad  Company 
across  Missouri  River  at  Sibley,  Mis- 
souri. 
G.  Bridge  of  the  Chicago,  Saint  Louis 
and  New  Orleans  Railroad  Company 
across  the  Ohio  River  at  East  Cairo, 
Kentucky. 

7.  Free  wagon  bridge  across  the  Cum- 

berlandfRi  ver  near  the  city  of  Nash- 
ville, Tennessee. 

8.  Bridge  of  the  Ohio  River  Railroad 

Company  across  Great  Kanawha 
River,  near  Point  Pleasant,  West 
Virginia. 

9.  Bridge  across  the  channel  of  the  De- 

troit River,  to  connect  Belle  Isle 
Park  with  the  mainland. 

10.  International   bridge   of   the   Sault 

Sainte  Marie  Bridge  Company  across 
Sainte  Marie  River, 

1 1.  Bridge  of  the  Nebraska  Railway  Com- 

pany across  Missouri  River  at  Ne- 
braska City. 

12.  Combined  railway  and  wagon  bridge 

of  the  Omaha  and  Council  Bluffs 


Railway  and  Bridge  Company  across 
Missouri  River  between  Omaha,  Ne- 
braska, and  Council  Bluffs,  Iowa. 

13.  Bridge  of  the  New  York  and  Long  Isl- 

and.Bridge  Company  across  the  East 
River  between  the  city  of  New  York 
and  Long  Island. 

14.  Bridge  of  the  Ohio  Valley  Railway 

Company  across  the  Tradewater 
River,  Kentucky. 

15.  Bridge  of  the  Sioux  City  Bridge  Com- 

pany across  the  Missouri  Kiver  at 
Sioux  City,  Iowa. 
IG.  Highway  bridge  of  the  Central  Rail- 
way and  Bridge  Company  of  New- 
port, Kentucky,  across  the  Ohio 
River,  between  Cincinnati,  Ohio, 
and  Newport,  Kentucky. 

17.  Bridges  of  the  Georgia  Pacific  Rail- 

road Company  across  the  Sunflower 
and  Yazoo  rivers. 

18.  High  bridse  across  the   Mississippi 

River  at  Dubuque,  Iowa. 

19.  Bridge  of  the  Ohio  Connecting  Rail- 

way Company  across  the  Ohio  River, 
near  the  mouth  of  Cork's  Run,  in 
Allegheny  County,  Pennsylvania. 

20.  Bridge  of  the  Georgia  Pacific  Rail- 

way Company  across  the  Tombigbee 
River  at  Waverly,  Mississippi. 

21.  Bridge  of  the  Memphis  and  Charleston 

Railroad  Company  across  the  Ten- 
nessee .River  at  Chattanooga,  Ten- 
nessee. 

22.  Bridge  of  the  Kansas  City  and  Mem- 

phis Railway  and  Bridge  Company 
across  the  Mississippi  River  at  Mem- 
phis, Tennessee. 

23.  Reports  respecting  interferences  with 

navigation  by  bridges,  causeways, 
and  other  structures. 


W  W  I. 


BEPORT  OF  THE  BOARD  OF  ENGINEERS  RELATIVE  TO  THE  CONSTRUC- 
TION OF  CERTAIN  BRIDGES  ACROSS  THE  MISSOURI,  MISSISSIPPI,  AND 
ILLINOIS  RIVERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  March  5, 1888. 
SiB:  I  have  the  honor  to  return  herewith  S.  275,  a  bill  ^<to  author- 
ize  the  construction  of  bridges  across  the  Missouri  Biver  between  its 
mouth  and  the  mouth  of  Dakota  or  James  Biver,  and  across  the  Mis- 
sissippi Biver  between  the  port  of  Saint  Paul,  in  the  State  of  Minne- 
sota, and  the  port  of  Natchez,  in  the  State  of  Mississippi,  and  across 
the  Illinois  Biver  between  its  mouth  and  La  Salle,  in  the  State  of  Illi- 
nois, and  to  prescribe  the  character,  location,  and  dimensions  of  the 
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Bame,"  and  to  state  in  relation  thereto  that  it  was  referred  to  a  Board 
of  Engineers,  a  copy  of  whose  report  thereon,  together  with  the  ac- 
companying papers,  are  herewith  sabmitced. 

It  will  be  seen  that  the  Board  has  given  the  subject  fnll  and  carefal 
consideration;  has  studied  diligently  and  with  great  clearness  the 
characteristics  and  regimen  of  each  of  the  rivers  concerned,  and  pre- 
pared in  great  detail  a  bill  to  meet  the  requirements  of  navigation  aud 
commerce  and  at  the  same  time  do  justice  to  the  bridge  interests. 

The  Board  recommends  as  follows:  That  all  bridges  ^'over  the  Mis- 
souri Biver  above  the  mouth  of  the  Platte  Biver  shall  be  high  bridges 
with  unbroken  spans,  all  spans  over  the  water-way  to  have  a  clear  chan- 
nel-way of  not  less  than  300  feet,  and  a  clear  head-room  of  not  less 
than  50  feet  above  high-water  mark." 

That  all  bridges  **over  the  Missouri  Biver  below  the  mouth  of  the 
Platte  Biver,  and  above  the  mouth  of  the  Kaw  Biver,  shall  be  high 
bridges  with  unbroken  and  continuous  spans,  having  at  least  one  chan- 
nel-span of  not  less  than  400  feet  clear  channel- way;  all  other  spans 
over  the  water-way  to  have  a  clear  channel- way  of  not  less  than  300 
feet,  and  all  said  spans  shall  have  a  clear  head-room  of  not  less  than  50 
feet  above  high-water  mark.'' 

All  bridges  over  the  Missouri  Biver  below  the  mouth  of  the  Kaw 
Biver  shall  be  high  bridges  with  unbroken  and  continuous  spans,  all 
spans  to  have  a  clear  channel- way  of  400  feet,  and  clear  head-room  not 
less  than  55  feet  above  high- water  mark. 

All  high  bridges  over  the  Mississippi  Biver  above  the  mouth  of  the 
Missouri  and  over  the  Illinois  and  Des  Plaines  rivers  shall  have  one  or 
more  channel-spans,  each  having  not  less  than  350  feet  clear  channel- 
way,  and  not  less  than  55  feet  clear  head-room  above  high-water  mark, 
and  the  clear  head-room  under  other  than  channel-spans  may  be  less 
than  55  feet,  provided  that  no  part  of  the  superstructure  of  such  spans 
shall  give  a  less  head-room  than  10  feet  above  high- water  mark. 

All  low  bridges  within  the  above-mentioned  limits  shall  have  two  or 
more  draw-openings  of  not  less  than  200  feet  clear  channel- way,  and  in 
addition  to  said  draw- openings  all  said  low  bridges  shall  have  one  or 
more  fixed  channel-spans,  each  having  not  less  than  350  feet  clear 
channel-way,  every  part  of  the  superstructure  of  said  low  bridge  to 
give  a  clear  head -room  of  not  less  than  10  feet  above  high- water  mark ; 
provided  that  all  spans  of  both  high  and  low  bridges  shall  be  so  located 
as  to  afford  the  greatest  possible  accommodation  to  river  traffic,  and  the 
draw-openings  of  low  bridges  shall,  if  practicable,  be  located  next  or 
near  shore;  provided,  also,  that  in  case  of  a  low  bridge,  if  the  physical 
characteristics  of  the  locality  so  require,  and  the  interests  of  navigation 
be  not  injured  thereby,  the  lengths  of  the  fixed  spans  or  the  number  of 
the  draw-openings  may  be  reduced;  provided,  also,  that  for  any  two 
adjacent  draw-openings  of  200  feet  each  one  draw-opening  of  300  feet 
may  be  substituted,  if  the  interests  of  navigation  be  not  injured  thereby ; 
provided,  further,  that  in  low  bridges  over  the  Illinois  and  Des  Plaines 
rivers  two  or  more  draw-openings  of  not  less  than  160  feet  each  may  be 
permitted. 

Ponton  bridges  similar  to  the  ponton  railway  bridge  at  Prairie  du 
Ohien,  Wis.,  may  also  be  constructed ;  provided  such  bridges  shall  be 
provided  with  a  ponton  draw  giving  not  less  than  400  feet  clear  channel- 
way  for  each  navigable  channel  of  the  river,  and  such  other  openings 
for  passage  of  rafts  and  logs  as  in  the  opinion  of  the  Secretary  of  War 
may  be  necessary,  etc. 

Bridges  over  the  Mississippi  Biver  between  the  mouth  of  the  Mis- 
souri and  northern  limits  of  the  city  of  Saint  Louis  shall  be  high  bridges 
with  unbroken  and  continuous  spans  having  one  channel-span  not  less 
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than  500  feet  clear  chaQnel-way,  all  other  spans  to  have  clear  channel- 
way  of  not  less  than  400  feet,  all  spans  to  have  clear  head -room  of  not 
less  than  55  feet  above  high- water  mark. 

Bridges  between  the  Eads's  Bridge  at  Saint  Louis  and  northern  limit 
of  the  city  to  be  high  bridges  with  unbroken  and  continuous  spans, 
not  less  than  500  feet  clear  channel-way  and  not  less  than  55  feet  clear 
head-room  above  high-water  mark.  The  remaining  portion,  if  any, 
over  the  river-bed  to  have  not  less  than  300  feet  clear  channel-way, 
and  may  have  such  reduced  head-room  as  may  be  determined  by  the 
Board  of  Engineers  elsewhere  provided  for. 

Bridges  over  the  Mississippi  Eiver  between  Eads's  Bridge  and  mouth 
of  the  Ohio  Biver  to  be  high  bridges  with  unbroken  spans,  one  chan- 
nel-span of  not  less  than  650  feet  in  the  clear,  other  spans  to  have  not 
less  than  500  feet  clear  channel- way^,  and  all  spans  not  less  than  65  feet 
above  high-water  mark. 

It  will  be  seen  that  the  Board  was  unable  to  decide  upon  the  width 
of  channel-spans  for  bridges  between  the  month  of  the  Ohio  Biver  and 
l^atchez,  Miss. :  but  recommends  that  all  other  spans  shall  have  a  clear 
channel- way  of  not  less  than  600  feet,  and  that  all  spans  have  a  clear 
head -room  of  not  less  than  70  feet  above  high- water  mark. 

This  office  approves  the  recommendations  of  the  Board  so  far  as  they 
apply  to  all  bridges  over  the  rivers  enumerated  in  the  bill,  except  the 
portion  of  the  Mississippi  River  below  Cairo. 

The  Mississippi  Biver  Commission,  in  considering  a  bill  to  bridge  this 
river  at  Natchez,  recommended  not  less  than  750  feet  for  the  length  of 
the  channel-span,  and  in  a  report  upon  a  bridge  at  Memphis,  copy  here- 
with, recommended  a  channel-span  of  1,000  feet  at  that  place,  the 
lengths  of  these  spans  being  determined  by  the  existing  local  condi- 
tions and  the  necessities  of  navigation  at  the  localities.  The  Commis- 
sion also  recommended  that  both  of  these  bridges  should  have  a  clear 
headway  of  75  feet  above  high  water. 

This  office  is  of  the  opinion  that  all  bridges  erected  over  the  Missis- 
sippi, between  the  mouth  of  the  Ohio  and  ^Natchez,  should  have  at 
leaat  75  feet  clear  headway  above  high  water.  As  the  physical  feat- 
ures of  the  river  and  its  banks  vary  materially  in  this  portion,  it  seems 
impossible  to  fix  upon  a  length  of  channel-span  which  will  be  sufficient 
for  navigation  at  all  localities  without  requiring  an  unnecessary  length 
at  some,  which  would  be  an  undue  ihardship  upon  the  companies  pro- 
posing to  construct  a  bridge  at  these  latter  places.  It  is  therefore 
deemed  best  to  leave  the  length  of  the  channel-span  to  be  required  for 
the  consideration  and  determination,  with  the  approval  of- the  Secre- 
tary of  War,  of  the  Board  of  Engineers,  provided  for  in  section  19  of 
the  proposed  substitute  for  the  bill.  It  is  therefore  recommended  that 
section  18  of  the  same  bill  be  changed  to  read  as  follows : 

Sec.  16.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  moath  of  the  Ohio  Biver  and  Natchez,  Miss.,  shall  be  high  bridges  with  un- 
broken and  continuous  spans,  having  at  least  one  channel-span  of  the  width  to  be 
prescribed  by  the  Board  of  Engineer  Officers  provided  for  in  tho  following  section 
(19) ;  all  other  spans  over  the  water-way  to  have  a  clear  channel-way  of  not  less  than 
six  hundred  feet,  and  all  said  spans  sbaU  have  a  clear  head-room  of  not  less  than 
seventy- five  feet  above  high- water  mark. 

In  view  of  the  importance  of  this  report  to  the  general  subject  of 
bridging  navigable  waters  it  is  respectfully  suggested  that  its  printing 
be  recommended. 

Very  respectfully,  your  obedient  servant, 

J.  G.  DUANE, 
Hon.  William  O.  Endicott,  ^^W-  Gen.^  Chief  of  Engineers. 

Secretary  of  War. 
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LETTEB  OF   TBANSinTTAL. 

MiBSOUBi  RiYEB  Commission, 

Saint  Louis,  Mo.y  February  23,  188S. 
SiE :  I  have  the  honor  to  forward  herewith  the  report  of  the  Board 
of  Engineer  UflBcers  convened  by  Special  Orders,  No.  1,  Ueadqaartcrs 
Corps  of  Engineers,  dated  Washington,  D.  C,  January  10,  1888. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suteb, 
Lieut.  Col.  of  Engineers. 
The  Chief  of  Enoineebs,  U.  S.  A. 


BEPOBT  OF  BOAED  OF  ENGINEEBS. 

Saint  Louis,  Mo.,  February  23, 1888. 

Sib:  The  Board  of  Engineer  OflBcers  convened  by  "Special  Orders, 
No.  I,''  dated  "  Headquarters  Corps  of 'Engineers,  United  States  Army, 
Washington,  D.  C,  January  10, 1888," to  consider  and  report  upon  Senate 
bill  No.  275,  Fiftieth  Congress,  first  session,  met  in  this  city  on  Janu- 
ary 16, 1888,  and  remained  in  session  till  and  including  January  21. 
They  then  adjourned  to  allow  of  the  collection  of  further  information. 
The  Board  met  again  on  the  27th  of  January  and  remained  in  session 
till  and  including  January  30,  when  they  adjourned  sine  die.  During 
this  time  the  Board  have  gone  very  carefully  over  the  bill  submitted  to 
them  for  consideration,  and  have  sought  from  all  available  sources 
information  to  guide  them  in  their  final  conclusions.  The  bill  under  con- 
sideration was  prepared,  in  essentially  its  present  shape,  in  1882,  and 
during  the  period  which  has  elapsed  since  that  date  much  information 
and  experience  have  been  obtained,  not  then  available,  and  a  good  deal 
of  general  and  special  legislation  bearing  on  the  general  subject  has 
been  enacted.  The  Board  have  felt  that  in  a  general  bill,  affecting  such 
widespread  and  important  interests  as  the  one  under  consideration, 
all  such  matter  as  experience  has  shown  to  be  of  value  should  be  in- 
cluded. They  have,  therefore,  felt  it  their  duty  to  recommend  many 
changes  in  the  bill  and  also  to  recommend  new  sections  covering 
l^oiuts  of  importance  not  embraced  in  the  original  draught. 

The  great  majority  of  these  changes,  at  least  in  the  sections  noted  as 
"general,"  are  based  upon  recent  general  or  special  laws  affecting 
bridges,  notably  the  general  law  for  bridges  over  the  Ohio  River,  in 
all  other  cases  the  changes  recommended  are  such  as  experience  has 
shown  to  be  desirable  or  necessary.  The  number  of  changes  and  addi- 
tions  recommended  has  been  so  great  that  the  Board  have  rewritten 
the  entire  bill,  and  recommend  the  inclosed  copy  as  a  substitute  for  the 
original.  In  order  that  the  whole  matter  may  be  clearly  understood, 
the  changes  recommended  will  be  noted  and  explained,  section  by  sec- 
tion, the  numbers  given  referring  to  the  modified  bill. 

In  title, — The  upper  limit  on  the  Mississippi  River,  designated  as  the 
"  port  of  Saint  Paul,  in  the  State  of  Minnesota,"  is  changed  to  "  mouth 
of  Minnesota  River,  in  the  State  of  Minnesota."  This  gives  a  more 
definite  limit  and  includes  the  Government  landing  at  Fort  Snelling, 
about  4  miles  above  the  steamboat  lauding  at  Saint  Paul.  It  is  not 
thought  that  this  extends  the  limit  beyond  the  port  of  Saint  Paul,  and 
in  any  case,  the  4  miles  of  river  referred  to  are  as  navigable  in  theiz 
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natural  condition,  and  as  sasceptible  of  improvement,  as  many  portions 
of  the  river  below  Saint  Paul. 

"Across  tlie  Illinois  River,  between  its  mouth  and  La  Salle,  in  the 
State  of  Illinois,"  is  changed  to  "  across  the  Illinois  and  Des  Plaines 
rivers,  between  the  mouth  of  the  Illinois  and  the  city  of  Joliet,  in  the 
State  of  Illinois."  The  present  project  for  the  improvement  of  the  Illi- 
nois River,  upon  which  the  United  States  Government  and  the  State 
of  Illinois  have  for  many  years  been  engaged,  contemplates  a  system  of 
slackwater  navigation  with  locks  360  feet  by  75  feet,  as  high  up  as 
Joliet,  thence  by  canal  along  the  most  feasible  route  yet  to  be  deter- 
mined on  to  Lake  Michigan.  The  requirements  for  navigation  will, 
therefore,  be  the  same  from  La  Salle  to  Joliet  as  for  the  other  portions 
of  the  Illinois  River. 

In  this  connection  the  Board  desires  to  call  attention  to  the  fact  that 
the  upper  limit  for  the  ap))lication  of  this  bill  on  the  Missouri  River  is 
fixed  at  the  month  of  the  Dakota  or  James  River,  in  Dakota,  and  near 
the  town  of  Yankton,  while  the  lower  limit  on  the  Mississippi  is  fi^xed 
at  the  port  of  Natchez,  Miss.  The  reason  for  selecting  these  limits  is 
not  apparent.  So  far  as  the  Missouri  River  is  concerned  there  is  no 
change  of  importance  in  its  physical  characteristics  until  the  rocky  por- 
tion of  the  stream  above  Fort  Carroll  is  reached,  and  the  Board  are  de- 
cidedly of  the  opinion  that  th^  provisions  laid  down  for  that  portion  of 
the  stream  above  the  mouth  of  the  Platte  should  be  made  applicable 
as  far  up  as  Fort  Benton,  the  head  of  navigation.  With  regard  to  the 
southern  limit  on  tbe  Mississippi,  the  Board  consider  that  there  is  no 
physical  change  in  the  stream  of  consequence  until  after  Red  River  is 
passed,  and  that  the  conditions  governing  bridge  construction  for  the 
Lower  Mississippi  would  not  need  modification,  at  least  as  far  down  as 
Baton  Rouge,  where  the  blufifs  end,  possibly  not  until  New  Orleans  is 
reached  and  ocean  shipping  met  with.  Here  it  is  possible  that  some 
modification  might  be  necessary  or  desirable. 

Section  1. — In  this  section  has  been  added,  "when  public  necessity 
so  demands."  Tiie  Board  consider  that  all  bridges,  no  matter  how  care- 
fully located  or  planned,  are  more  or  less  obstructions  to  navigation 
and  while  it  is  dcubtless  proper  that  the  latter  interest  should  give  way 
to  a.  certain  extent  when  a  bridge  is  a  public  necessity,  yet  it  does  not 
seem  right  that  this  hardship  should  be  imposed  unless  the  general 
interests  imperatively  require  it.  This  consideration  is  of  especial  im- 
portance! in  case  of  the  duplication  of  bridges  at  any  locality.  It  is  a 
known  fact  that  in  several  cases  the  construction  of  bridges  has  been 
contemplated  where  such  construction  was  not  a  public  necessity,  and 
where  the  additional  obstruction  to  the  interests  of  navigation  would 
have  been  serious,  without  any  compensating  advantage  to  the  general 
public. 

There  has  also  been  added,  ^<  at  points  where  said  construction  will 
not  materially,  affect  the  interests  of  navigation."  This  clause  is  found 
in  all  tbe  recent  bridge  acts  for  the  Upper  Mississippi  River,  and  is  an 
important  one.  There  are  some  points  where  the  construction  of  a 
bridge  would  be  almost  a  bar  to  successful  navigation,  whereas  at  other 
points  in  the  vicinity  a  bridge  would  not  be  so  serious  an  obstruction 
as  to  prohibit  its  construction.  In  such  cases  it  seems  proper  that  the 
authority  to  construct  shall  only  apply  to  the  localities  where  regard  for 
tbe  navigation  interest  will  best  justify  the  construction.  An  addition 
has  also  been  made  to  the  description  of  the  portions  of  the  rivers  over 
which  the  authority  under  the  bill  extends  by  repeating  the  limits  as 
given  in  the  title  of  the  bilL 
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Another  addition  is  bs  follows,  Tiz,  ^^  and  hereafter  no  bridges  shall 
be  bnilt  over  said  rivers  within  said  limits,  except  under  said  provisions 
and  requirements."  Heretofore  a  number  of  bridges  within  the  limits 
contemplated  by  this  act  have  been  erected  without  the  authority  of 
Congress,  and  po  law  exists  for  the  prevention  of  such  construction. 
Many  of  these  bridges  have  proved  serious  obstructions  to  navigation. 
As  the  object  of  the  present  act  is  to  prevent  the  unnecessary  obstruc- 
tion of  navigation  by  bridges  improperly  located  or  coustructed,  it  would 
seem  proper  that  such  unnecessary  obstruction  be  prevented  by  pro- 
hibiting the  construction  of  all  bridges  which  do  not  conform  to  the 
requirements  of  this  act.  Without  this  requirement  it  would  result  that 
those  who  obtain  authority  for  their  action  will  be  subject  to  more  re- 
strictions than  those  who  do  not,  and  the  act  will  be  practically  value- 
less. 

Section  2. — Only  such  changes  are  made  here  <a8  were  necessary  to 
make  the  numbers  correspond  to  the  sections  of  the  bill  as  amended  by 
the  Board. 

Section  3.  Some  few  changes  have  been  made  in  the  definitions  of 
terms  of  frequent  occurrence  in  the  bill,  which  were  considered  neces- 
sary for  a  better  understanding  of  the  ideas  they  were  intended  to 
express,  or  where  it  was  thought  the  language  used  might  give  rise  to 
misunderstanding  or  controversy.  Throughout  the  bill,  as  now  sub- 
mitted, many  changes  have  been  made  in  the  wording  in  order  to  have 
the  phraseology  correspond  with  the  definitions  given  in  this  section. 

Section  4. — This  section  is  section  7  of  the  original  bill.  The  principal 
change  to  be  noted  is  that  the  provision  requiring  through-spans  is  left 
out,  as  being  unnecessary  and  sufdciently  covered  by  other  provisions 
in  the  bill. 

Section  5  in  the  original  bill  is  omitted  as  unnecessary,  as  the 
Board  consider  draw-spans  in  high  bridges  undesirable  and  generally 
impracticable.  This  subject  is  fully  discussed  in  the  special  sections 
where  it  occurs.  . 

Section  5. — ^This  section  is  section  6  of  the  original  bill.  The  prin- 
cipal change  to  be  noted  is  that  the  Board  have  attempted  to  do  away 
with  the  idea  of  prescribing  how  the  opening  or  openings  through  low 
bridges  shall  be  made.  It  is  sufficient  for  navigation  purposes  to  know 
that  an  opening  or  openings  of  the  prescribed  width  will  be  available 
when  required  for  the  passage  of  river  craft,  and  the  method  of  effect- 
ing such  openings  should  be  left,  as  far  as  possible,  to  the  judgment 
of  the  builderer  of  the  bridge,  subject  to  the  revision  provided  for  in 
this  act 

The  amended  section  also  requires  that  draw-openings  shall  be  vis- 
ible for  a  distance  of  not  less  than  one  mile  above  the  bridge.  Safety 
requires  that  descending  boats  or  other  craft  should  be  able  to  know 
certainly  whether  the  draw  is  open  or  shut  a  sufficient  time  before 
reaching  it,  to  admit  of  stopping  or  landing,  should  either  be  necessary. 
It  also  requires  that  so  far  as  practicable,  and  when  in  the  interests  of 
navigation,  all  bridges  should  be  located  above  important  landings. 
The  reason  for  this  lies  in  the  fact  that,  with  a  bridge  located  just 
below  a  landing,  boats  coming  to  or  leaving  the  same  would  be  in 
great  danger  of  being  injured. 

It  is  further  provided,  that  in  certain  cases  where  river  craft  might 
obstruct  the  passage  through  or  under  the  bridge  by  landing  in  too 
close  proximity  thereto,  the  right  to  do  so  should  be  extinguished  by 
the  owners  of  the  bridge.  This  provision  occurs  in  the  general  bridge 
law  for  the  Ohio  Biver,  and  seems  to  the  Board  a  proper  one  to  intro- 
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duce  here.  The  additional  draws  provided  for  in  the  bill  to  accomplish 
this  object  would  probably  be  much  more  expensive  and  generally  im- 
practicable. 

Section  6. — ^In  line  11,  section  6,  of  the  original  bill,  for  "bridge'^  bas 
been  substituted  <^  span  or  spans,"  as  there  can  be  no  objection  to  the 
movement  of  trains  over  any  portion  of  the  bridge  other  than  the  dnxw- 
opening.  Lines  12  and  13,  ^^  or  of  boats  through  said  draw,"  is  omitjbed 
as  unnecessary,  such  delay  being  considered  of  extremely  improbable 
occurrence.    The  rest  of  the  section  is  unchanged. 

Section,!. — This  is  section  8  of  original  bill.  An  additional  require- 
ment is  introduced  to  the  effect  that  the  axis  of  the  bridge  shall  be  as 
nearly  as  may  be  at  right  angles  to  the  current.  This  is  deemed  impor- 
tant, to  prevent  the  construction  of  bridges  very  oblique  to  the  direction 
of  the  current,  which  are  not  considered  safe  for  navigation.  The  pro^ 
hibition  of  riprap  in  channel  or  draw  spans  is  extended  to  all  spans,  as 
experience  has  shown  that  its  use  is  never  necessary,  except  as  a  remedy 
for  improper  construction,  and  its  presence  always  affects  the  water- 
way and  may  unduly  increase  the  velocity  of  the  current  at  the  site  of 
the  bridge.  This  section  also  requires  the  removal  of  this  and  all  other 
obstructions,  under  the  Secretary  of  War's  direction,  by  and  at  the  ex- 
pense of  the  company  or  persons  owning,  controlling,  or  operating  the 
bridge. 

Section  8. — This  is  a  new  section  intended  to  regulate  the  character 
of  the  approaches  and  other  parts  of  the  bridge  with  especial  reference 
to  their  bearing  on  the  flood  discharge  of  the  river. 

Section  9. — ^Is  new  and  covers  the  case  of  any  bridge  erected  in  the 
near  vicinity  of  an  existing  bridge.  In  this  case,  if  the  general  require- 
ments were  strictly  followed,  there  might  result  a  very  serious  obstruc- 
tion to  navigation. 

Section  10. — ^This  is  section  9  of  the  original  bill  somewhat  amended 
and  enlarged,  so  as  to  require  the  building  and  maintenance  of  all  such 
accessory  works  as  may  be  necessary  to  overcome,  to  as  great  a  degree 
as  possible,  the  obstruction  to  navigation  caused  by  the  construction 
of  bridges.  In  its  present  shape  the  section  conforms  more  closely  to 
existing  laws  on  the  subject  which  it  covers. 

Sections  11, 12  and  13. — These  sections  replace  numbers  10  and  11  of 
the  original  bill.  The  divisions  introduced  are  the  months  of  the  Kaw 
and  Platte  rivers,  instead  of  the  Union  Pacific  Bridge  at  Omaha.  At 
the  points  mentioned  the  influx  of  large  tributaries  modifies  very  ma- 
terially the  size  and  volume  of  the  river,  and  will  undoubtedly  in  the 
future  affect  considerably  the  character  of  its  navigation.  Above  the 
Platte  Biver  the  clear  channel- way  called  for  is  as  small  as  is  consid- 
ered compatible  with  the  free  discharge  of  the  river  at  high  stages,  and 
the  height  is  the  same  as  is  required  by  all  recent  bridge  acts.  Be- 
tween the  Platte  and  tiie  Kaw  there  is  an  additional  requirement  of  at 
least  one  channel-span  of  not  less  than  400  feet  clear  water-way,  the 
height  remaining  as  above.  Below  the  Kaw  all  spans  are  to  give  at 
least  400  feet  clear  channel- way,  owing  to  the  much  greater  volume 
and  commercial  importance  of  the  river,  and  the  required  height  is  in- 
creased 5  feet  as  the  detentions  at  high  stages,  due  to  insufficient  height, 
will  be  longer,  more  frequent,  and  more  injurious  to  navigation  than 
above  the  Kaw.  The  lengths  of  span  called  for  are  moderate;  in  fact, 
they  have  been  adopted  voluntarily  in  nearly  all  of  the  ten  bridges 
which  have  been  built  since  1874,  owing,  it  is  said,  to  the  saving  in  cost 
effected  by  reducing  the  number  of  piers  with  their  costly  and  difficult 
foundations* 
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The  Board  have  omittea  the  provisions  for  draw-bridges,  as  they  con- 
sider that  such  structures,  dangerous  and  undesirable  in  all  cases,  arc 
entirely  inadmissible  on  the  Missouri,  where  the  shifting  channels  and 
fierce  current  require  that  all  possible  precautions  be  taken  to  prevent 
bridges  from  becoming  an  absolute  bar  to  navigation.  This  view  has 
been  consistently  held  and  urged  by  the  officers  in  charge  of  the  im- 
provement of  this  river,  and  also  by  the  Missouri  Biver  Commission. 
The  Board  holds  that  all  spans  over  the  water-way  should  be  available 
for  the  passage  of  boats  when  necessary  or  desirable,  and  that  these 
spans  should  be  afi  long  as  possible,  both  for  the  safety  of  jiavigation 
and  for  the  free  discharge  of  the  river  at  high  stages.  These  conditions 
can  not  be  complied  with  in  a  low  bridge.  Out  of  seventeen,  the  tota^ 
number  of  bridges,  either  built  or  building  over  the  Missouri,  but  foin 
are  low  bridges,  and  all  these  were  constructed  prior  to  1875.  All  foni 
are  difficult  and  dangerous  of  passage,  two  in  fact  being  well-nigh  im- 
passable at  high  stages,  while  at  the  two  others  navigation  has  been 
several  timei)  entirely  suspended,  owing  to  the  shifting  of  the  channel 
from  under  the  draw-spans  at  low  water.  Since  their  construction,  ten 
other  bridges  have  been  built,  all  high,  although  the  alternative  of  a 
low  bridge  was  allowed.  The  motive  for  this  is  said  to  have  l>eeu 
economy.  It  would  seem,  therefore,  altogether  unjustifiable  to  author- 
ize a  class  of  bridges,  which,  if  built,  would  be  a  constant  menace  to 
navigation  and  which  seem  to  be  rarely  demanded  even  on  the  score  of 
economy. 

Section  14.— This  section  is  a  substitute  for  numbers  12, 13,  and  18 
of  the  original  bill.  The  general  character  of  the  boats  to  be  aecommo- 
dated  on  the  Mississippi  Biver  above  the  mouth  of  the  Missouri  and  on 
the  Illinois  River  is  essentially  the  same,  and  the  requirements  for  safe 
navigation  would  seem  to  be  about  identical.  The  clear  headway  re- 
quired of  55  feet  is  such  as  is  given  by  existing  high  bridges  over  the 
Upper  Mississippi  and  is  the  least  height  that  will  accommodate  the 
interests  of  navigation.  The  height  of  pilothouses  and  other  portions 
of  Upper  Mississippi  steamers  have  already  been  reduced  to  conform 
to  present  conditions,  and  further  reduction  is  impracticable.  In  many 
of  the  bridges  over  the  Upper  Mississippi  draw-openings  of  160  feet  and 
channel  or  raft  spans  of  250  feet  are  provided,  but  as  each  bridge  fur- 
nishes its  individual  share  of  obstruction,  dimensions  heretofore  used 
should  not  be  taken  as  a  guide  for  future  construction.  With  a  view  to 
reducing  the  expenses  of  navigation  to  a  minimum,  and  also  owing  to 
the  fact  that  the  improvement  of  navigation  has  made  it  possible,  the 
size  of  rafts  has  been  materially  increased  of  late,  and  existing  bridges 
are  found  to  be  much  greater  obstructions  and  to  cause  more  delay  and 
expense  than  formerly.  As  the  advance  in  the  science  of  bridge  build- 
ing renders  the  construction  of  draw-spans  with  200  feet  openings  and 
other  spans  of  350  feet  length  simple  matters,  it  is  thought  that  the 
increased  dimensions  suggested  are  quite  reasonable,  and  are  the  least 
that  will  properly  accommodate  present  and  prospective  river  traffic. 

The  section  also  permits  the  construction  of  such  inclined  highway 
bridges  as  are  now  in  successful  use  at  Dubuque  and  Saint  Paul,  and 
which  will  doubtless  be  desired  elsewhere  in  the  near  future.  The  orig- 
inal sections  did  not  permit  their  construction.  * 

Provision  is  also  made  for  all  cases  in  which  a  narrow  river,  or  other 
causes,  may  permit  a  reduction  of  the  requirements  without  injuring 
the  interests  of  navigation. 

For  the  Illinois  River,  where  the  difficulties  of  navigation  are  not  so 
great  and  where  the  rafting  interest  has  not  to  be  considered,  draw 
openings  of  160  feet  are  permitted. 
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The  noxt  four  sectionB  pertain  to  the  Mississippi  below  the  moiith  of  the 
Missoari,  over  which  there  is  as  yet  bat  one  bridge,  that  at  Saint  Louis. 
The  corresponding  sections  of  the  original  bill  allow  draw-bridges  to 
within  8  miles  of  the  Saint  Louis  Bridge,  and  below  Saint  Louis  draw 
spans  in  all  high  bridges  are  required.  These  features  do  tiot  meet  with 
the  approval  of  the  Board,  and  are  omitted  from  the  proposed  substi- 
tutes for  these  sections.  The  Mississippi,  below  the  junction  of  the 
Missouri,  partakes  mainly  of  the  characteristics  of  that  stream,  with  the 
additional  feature  of  greatly  increased  volume.  Instead  of  the  gentle 
current  and  comparatively  fixed  channels  of  the  Upper  Mississippi  and 
Illinois,  we  find  an  impetuous  current  and  great  instability  of  channel. 
Hence,  all  the  objections  urged  against  draw-bridges  on  the  Missouri 
apply  with  equal  force  here,  greater,  in  fact,  because  the  navigation 
interests  are  more  extensive,  great  rafts  and  tows  must  be  provided  for, 
and  below  Saint  Louis  the  boats  employed  are  much  larger.  The  re- 
port of  the  Board  which  examined  into  the  question  of  a  bridge  recently 
proposed  above  the  Eads  bridge  at  Saint  Louis  (Senate  Ex.  Doc%  No. 
20,  Forty-ninth  Congress,  second  session),  gives  at  length  the  reasons 
why  low  bridges  between  the  mouth  of  the  Missouri  and  the  Eads  bridge 
are  considered  inadmissible,  and  in  this  conclusion  the  present  Board 
fully  concur.  The  draws  called  for  in  high  bridges  below  the  Eads  bridge 
the  Board  consider  highly  objectionable.  Their  only  object,  apparently, 
would  be  to  enable  boats  having  tall  chimneys  to  get  through  the  bridge 
without  lowering  them,  at  times  when  the  stageof  water  would  notadmit 
of  their  passing  under  the  fixed  spans.  But  it  is  only  at  high  stages  that 
any  inconvenience  from  this  source  would  be  experienced,  and  at  such 
times  the  strong  current  would  render  the  passage  of  a  heavily-laden 
boat  through  a  narrow  draw  opening  an  extremely  hazardous,  if  not 
impracticable,  operation.  On  the  other  hand,  the  extra  cost  entailed 
upon  the  construction  of  the  bridge  by  additional  piers  and  expensive 
draw-spans,  would  be  a  heavy  and  very  distasteful  item.  Therefore,  as 
they  consider  that  the  value  of  these  draw-spans  to  navigation  would 
be  little  or  nothing  and  the  extra  cost  entailed  by  their  construction 
unnecessary,  they  have  recommended  their  omission  from  the  require- 
ments. The  Board  feel  well  assured  that,  by  the  use  of  well-known  ap- 
pliances, the  upper  portions  of  steam-boat  chimneys  can  be  lowered  to 
the  level  of  the  pilot-houses,  and  as  the  clear  headroom  they  have  rec- 
ompaended  will  pass  the  pilothouses  of  the  largest  boats  on  the  river, 
they  consider  that  the  slight  delay  which  may  accompany  this  opera- 
tion of  lowering  the  chimneys  will  be  far  less  onerous  to  navigation 
than  the  great  danger  and  difficulty  which  must,  of  necessity,  attend 
an  attempt  to  pass  through  a  narrow  draw  opening  at  high  stages  of 
water. 

Section  15  corresponds  to  section  14  of  the  original  bill.  The  chan- 
nel-span of  not  less  than  500  feet  called  for  is  deemed  necessary  for 
the  passage  of  rafts,  which  are  already  made  up  in  widths  exceeding 
400  feet.  The  other  spans  over  the  water-way  should  be  of  not  less 
than  400  feet  to  avoid  undue  contraction  of  the  water-way.  The  head- 
room of  55  feet  called  for  is  the  same  as  that  now  required  for  bridges 
over  the  Upper  Mississippi  River,  to  which  the  heights  of  all  up-river 
boats  have  been  gauged.  The  southern  limit  is  taken  to  the  northern 
limit  of  Saint  Louis,  so  as  to  embrace  in  the  next  section  all  of  the 
bar  bomorth  of  the  Eads  Bridge. 

Section  16  corresponds  to  section  15  of  the  original  bill.  It  pro- 
vides that  all  spans  over  the  water  way  of  the  harbor  of  Saint  Louis,  as 
It  will  be  when  its  improvement  is  completed,  shall  give  at  least  as 


Digitized  by  LjOOQ IC 


23S0     EEPOBf   OF   TllE   CHIEF   OF   ENGINEERS,  ti.  8.  AR»tV. 

mnch  accommodation  to  navigation  as  do  those  of  the  Eads  Bridge,  and 
also  the  same  head-room  as  is  given  by  the  bridges  over  the  Upper  Mis- 
sissippi. Any  additional  spans  required  to  cross  the  present  river-bed 
may  be  of  less  length  and  height 

Section  17  corresponds  to  section  16  of  tJie  original  bill.  After 
passing  below  Baint  Louis,  it  becomes  necessary  to  provide  for  larger 
boats  than  are  employed  above  that  city,  and  also  for  the  immeuse 
grain-tows  which  go  down  the  river.  The  Board  consider  that  500  feet 
is  the  least  width  allowable  for  any  span  over  the  water-way,  and  that 
a  clear  head-room  of  65  feet  above  high- water  mark  is  needed  to  pass 
the  pilot-houses  of  the  large  packets  running  to  Saint  Louis.  To  accom- 
modate the  large  tows,  they  consider  that  a  channel-span  of  650  feet  is 
the  least  admissible,  and  that  this  width  may  have  to  be  increased  in 
special  cases,  at  the  discretion  of  tne  Board  of  Engineer  OfBcers  else- 
where provided  for.  To  understand  the  necessity  of  this  great  width 
of  span,  the  size  of  tows  and  the  manner  of  handling  them  must  be  ex- 
plained. The  diagram  annexed  to  this  report  shows  a  tow  made  np  of 
seven  barges  and  a  tow-boat.  Each  barge  is  235  feet  long  by  41  feet 
beam,  and  carries,  when  the  stage  of  water  permits,  50,000  bnshels  of 
wheat,  or  1,500  tons  of  that  or  other  freight.  The  whole  tow,  including 
the  steamer,  which  is  firmly  fastened  to  the  barges  in  the  position  indi- 
cated, measures  660  feet  in  length  and  205  feet  in  breadth.  The  barges, 
with  their  upper  works  or  cargo  boxes,  expose  about  15  feet  of  height 
above  the  surface  of  the  water.  In  descending  the  stream,  if  the  chan- 
nel is  straight,  the  tow-boat  pushes  the  tow  along,  but  if  the  channel  is 
crooked,  especially  if  the  current  is  strong,  the  limit  of  capacity,  of 
steering  by  means  of  the  rudders  of  the  steamer  is  soon  reached.  When 
this  is  the  case  the  engines  are  reversed  and  the  stern  of  the  boat  thrown 
away  from  the  concave  shore.  The  tow  then  lies  more  or  less  obliqnely 
to  the  current  and  is  carried  on  by  it,  the  tow-boat  meanwhile,  by  back- 
ing when  necessary,  preserving  a  safe  distance  between  the  tow  and  the 
bank.  The  degree  of  obliquity  of  the  tow  to  the  current  depends  upon 
the  velocity  of  the  latter  and  the  degree  of  curvature  of  the  channel; 
in  extreme  cases  it  may  be  absolutely  at  right  angles  to  the  current. 
This  operation  is  technicall.y  known  as  flanking,  and  with  the  tortuous 
channels  and  sweeping  bends  of  the  lower  river  is  of  almost  constant 
occurrence.  Owing  to  the  extent  of  surface  exposed  to  its  action,  the 
effect  of  wind  on  one  of  these  un wieldly  tows  is  also  very  great,  and.  for 
all  these  reasons  it  is  necessary,  to  insure  safety,  that  the  channel-spans 
of  bridges  through  which  they  are  expected  to  pass,  should  considerably 
exceed  the  width  of  the  tows,  and  in  extreme  cases  even  their  length, 
to  provide  against  the  contingency  of  their  arriving  at  the  bridge  broad- 
side on. 

Section  18. — This  is  section  17  of  the  original  bill.  Below  the  junc- 
tion of  the  Ohio  the  Mississippi  is  more  than  doubled  in  volume,  and 
demands  corresponding  care  in  avoiding  undue  encroachment  on  its 
water-way.  The  character  of  its  navigation  is  also  different  and  de- 
mands greater  facilities.  We  meet  here  not  only  the  large  grain  tows, 
already  spoken  of  as  leaving  Saint  Louis,  but  also  the  immense  coal 
tows  from  the  Ohio  Biver.  Diagrams  appended  show  the  arrangement 
and  size  of  some  large  coal-tows  reported  to  the  Board.  The  larger  of 
these,  that  of  the  Joseph  B.  Williams^  comprises  thirty-nine  boats  and 
barges,  carrying  in  all  821,640  bnshels,  or  about  32,865  tons  of  coal 
The -dimensions  of  this  tow  were — ^length,  including  tow-boat,  1,032  feet; 
breadth,  256  feet    The  other  diagram  shows  a  tow  of  forty-one  pieces. 


Digitized  by  LjOOQ IC 


APPENDIX    W  W — BRIDGING   NAVIGABLE    WATERS.         2381 

It  is  904  feet  in  total  length,  by  310  feet  in  breadth,  and  its  cargo  con- 
sists of  764,546  bnshels  of  coal,  weighing  30,581  tons. 

These  are,  of  course,  large  tows,  but  not  exceptionally  so,  and  the  ten- 
dency, is  to  still  further  increase  their  dimensions.  They  are  handled 
in  essentially  the  same  manner  as  already  described  when  speaking  of 
the  preceding  section,  but  owing  to  their  great  size  and  weight,  and  the 
tortuous  course  of  the  stream,  the  operation  of  flanking  is  in  almost  con- 
stant requisition.  Owing  to  the  increase  in  the  volume  of  water,  as  well 
as  in  the  demands  of  navigation,  the  Board  consider  it  necessary  that 
the  length  of  all  spans  should  be  made  greater  than  above  Cairo.  The 
clear  head-room  should 'also  be  increased  for  several  reasons.  First,  on 
the  lower  portions  of  the  river,  at  least,  a  larger  class  of  boats  is  used; 
second,  the  duration  of  high  water  is  much  longer,  the  river,  at  times 
of  flood,  remaining  for  days  and  even  weeks  in  close  proximity  to  ex- 
treme high- water  mark,  hence  detention  due  to  insufficient  height  would 
be  more  frequent  and  of  longer  duration;  third,  the  present  high- water 
marks  are  no  safe  criterion  for  the  future,  since  the  general  leveeing  of 
the  river  front,  now  rapidly  progressing,  is  certain  to  make  many 
changes,  and  will  probably  result  in  at  least  a  temporary  raising  of  flood 
levels.  The  Board  are  of  the  opinion  that  no  spans  over  the  water-way 
of  less  than  600  feet  should  be  allowed,  and  that  the  clear  head-room 
should  not  be  less  than  70  feet  above  high- water  mark.  They  have  left 
blank  the  least  width  of  channel-span  allowable,  since,  being  evenly  di- 
vided on  the  subject,  they  have  been  unable  to  reach  a  conclusion. 
Majors  Mackenzie  and  Handbury  consider  that  700  feet  might  in  cer- 
tain cases  be  sufficient,  while  Lieutenant-Colonel  Suter  and  Major  Miller 
deem  800  feet  the  least  that  under  any  circumstances  should  be  allowed. 
The  Board  are,  however,  unanimous  in  their  opinion  that  the  widths  al- 
lowed by  the  bill,  of  500  fe^t  and  600  feet,  are  entirely  inadequate,  and 
that  greater  widths  even  than  800  feet  will  probably  be  required  for 
many  of  the  special  localities  where  bridges  are  most  likely  to  be  erected. 
This  matter  was  carefully  considered  by  the  Mississippi  Eiver  Commis- 
sion in  the  case  of  a  proposed  bridge  at  Memphis,  and  their  conclusion 
and  recommendation,  based  on  actual  observations  on  coal  tows  pass- 
ing the  town,  was  that  a  channel-span  of  at  least  1,000  feet  clear  water- 
way was  required  at  that  place.  (See  copy  of  report  dated  May  14, 
1884,  hereto  appended.) 

Section  19  of  this  bill  gives  to  the  Board  of  Engineers,  therein  pro- 
vided for,  ample  authority  to  call  for  such  width  of  channel-span  as  the 
necessities  of  each  special  case  considered  may  demand. 

Section  19  of  the  original  bill  is  omitted.  Its  provisions  could  not  be 
of  general  application,  and  are  thought  to  be  sufficiently  covered  by 
other  sections  of  the  bill. 

Section  19. — ^This  is  section  20  of  the  original  bill,  which  was  founded 
on  the  first  Ohio  River  bridge  act,  approved  December  17, 1872.  The 
section  has  been  re-written  and  is  now  based  on  the  new  Ohio  Biver 
bridge  act,  approved  February  14,  1883.  The  additions  to  this  act, 
not  including  minor  changes,  which  do  not  affect  the  requirements,  are 
that  the  Secretary  of  War  is  given  authority,  on  the  recommendation 
of  a  Board  of  Engineers,  to  refuse  permission  to  construct  a  bridge  in 
any  special  locality  if  it  is  not  a  public  necessity,  or,  if  erected  under 
the  special  conditions  and  circumstances  pertaining  to  the  locality, 
would  be  an  insuperable  obstruction  to  navigation.  The  new  section 
is  also  a  little  more  full  in  its  requirements  as  to  accessory  works,  which 
experience  has  shown  to  be  especially  necessary  in  the  case  of  bridges 
on  the  Upper  Mississippi  and  Illinois  rivers,  where  the  spans  are  com- 
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paratively  email.  The  section  aathorizeSf  on  the  recommendation  of 
the  Board  of  Engineers,  sach  changes  in  the  general  requirements  of 
this  act  as  may  be  rendered  necessary  by  the  physical  characteristics 
of  the  locality,  or  that  can  be  made  without  injury  to  the  interests  of 
navigation.  This  proviso  seems  necessary,  as  otherwise  the  general 
requirements  which  in  most  cases  would  be  sufficient  might  prohibit  a 
bridge  in  some  special  locality  where  variation  might  be  allowed  with- 
out injury  to  any  one,  while  in  other  cases  such  variations  might  be 
absolutely  indispensable  to  the  safety  of  navigation. 

The  section  also  requires  the  proper  maintenance  of  both  bridges 
and  their  accessory  works.  Experience  has  shown  that  these  may  be 
built  in  accordance  with  the  requirements  of  law,  but  not  so  maintained 
and  kept  in  repair  as  to  prevent  the  unnecessary  obstruction  naturally 
resulting  from  letting  various  parts  of  the  structures  go  to  ruin. 

Section  20. — ^This  is  a  new  section,  based  mainly  on  existing  laws,  and 
prescribes  the  mode  of  procedure  in  case  of  the  failure  of  parties  own- 
ing, controlling,  or  operating  bridges  to  comply  with  the  provisions  of 
this  act.  The  Board  aeem  this  a  very  important  section  and  most  neces- 
sary for  protecting  the  interests  of  navigation. 

Section  21  is  essentially  the  same  as  the  like  numbered  section  in 
the  original  bill.  There  has  been  added  a  requirement  in  the  case  of 
low  bridges  for  showing  the  stage  of  water,  as  is  now  done  at  most 
existing  bridges,  to  the  great  advantage  of  the  interests  of  navigation. 

Section  22  is  the  same  as  the  old  section,  with  some  minor  changes  in 
the  wording. 

Section  23  is  unchanged  from  the  original. 

Section  24. — A.  proviso  has  been  added  to  the  original  section  prohib- 
iting the  reduction  of  head-room  or  channel- way  by  the  constructions 
authorized  in  the  section. 

Section  25. — This  is  the  first  part  of  section  25  of  the  original  bill. 
It  has  been  slightly  extended  to  make  it  more  full  and  explicit,  the 
additions  being  taken  from  existing  laws.  It  also  provides  for  the 
proper  supervision  of  any  work  required  under  this  section. 

Section  26. — This  is  a  new  section,  which  provides  for  a  general  super- 
vision of  the  construction  of  bridges  by  the  Secretary  of  War,  and  for 
the  prevention  of  unauthorized  cbanpres  and  deviations  from  the  plans 
that  have  been  properly  approved.  It  also  provides  that,  during  con- 
struction, navigation  at  the  bridge  site  shall  not  be  restricted  or  inter- 
fered with  to  a  greater  extent  than  is  absolutely  necessary.  The  Board 
is  of  opinion  that  such  a  proviso  is  necessary  in  order  to  secure  the  exe- 
cution of  the  provisions  of  this  act,  as  without  proper  supervision  the 
approved  plans  may  be  so  deviated  from  in  their  execution  as  to  affect 
injuriously  the  interests  of  navigation. 

Section  27. — This  is  a  new  section,  which  fixes  a  time  limit  for  the 
commencement  and  completion  of  work.  Such  a  limit  can  work  no 
hardship  to  parties  actually  intending  to  construct  a  bridge,  and  it  is 
necessary  in  order  to  prevent  the  holders  of  a  permission  to  build  from 
using  it  for  speculative  or  obstructive  purposes. 

Section  28. — This  is  a  new  section,  repealing  all  former  acts  or  parts 
of  acts  authorizing  the  construction  of  bridges  within  the  limits  cov- 
ered by  this  act,  upon  which  construction  has  not  actually  begun. 
This  action  is  considered  absolutely  necessary  as  there  are  now  in  ex- 
istence many  such  acts,  some  of  them  very  old,  and  providing  entirely 
inadequate  protection  for  the  navigation  interests.  This  general  act 
has  been  more  carefully  drawn  than  any  previous  special  acts,  and  as 
its  main  object  is  to  guaranty  in  the  future  the  construction  of  properly 
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designed  bridges,  it  woald  be  anjast  to  parties  bailding  under  its  pro* 
visonsy  and  to  the  navigation  interests  as  well,  to  allow  an  improper 
class  of  bridges  to  be  built,  under  the  provisions  of  some  old  charter 
not  sufficiently  guarded  in  its  requirements.  It  is  believed  that  in  all 
the  acts  alluded  to,  the  right  to  amend  or  appeal  was  expressly  reserved 
by  Congress. 

Sectian  29. — ^This  is  the  latter  part  of  section  25,  and  contains  the 
usual  provision  reserving  the  right  to  amend,  alter,  or  repeal  this  act, 
and  also  to  require  the  removal  of  any  bridge  constructed  under  its 
l)rovisions,  when  the  public  Interests  so  require. 

The  following  papers  are  appended  to  this  report:  Copy  of  minutes 
of  proceedings  of  the  Board:    Copy  of  bill  as  amended  by  the  Board 

The  following  papers  referred  to  the  Board  for  their  information  are 
herewith  returned:  Bill  S.  275;  copies  of  indorsements  of  the  Chief 
of  Engineers  and  of  the  War  Department  upon  the  subject ;  six  printed 
copies  of  a  proposed,  act  authorizing  the  construction  of  bridges  ^^  across 
the  Missouri,  Mississippi,  and  Illinois  rivers,  and  prescribing  the  char- 
acter, location,  and  dimensions  of  the  same,"  received  from  Mr.  E.  W. 
Gould,  of  the  committee  of  the  Merchants'  Exchange  of  Saint  Louis,  Mo., 
together  with  the  reports  of  the  officers  to  whom  they  were  referred, 
and  copies  of  letter  of  the  (3hief  of  Engineers,  dated  May  11, 1882, 
reporting  upon  a  similar  bill  (S.  1679),  and  of  amended  bill  submitted 
therewith,  and  also  copy  of  Senate  Ex.  Doc.  20,  Forty-ninth  Congress,, 
second  session,  containing  report  of  the  Board  of  Engineers  relative  to 
bridging  the  Mississippi  Kiver  at  or  near  Saint  Louis,  Mo. 
Very  respectfully,  your  obedient  servants,     » 

Chas.  R.  Suter, 
Lieut.  Col.  of  Engineers^  U.  S.  A. 
A.  Mackenzie, 
Major  of  Engineers,  U.  8.  A. 

A.  M.  MiLLEfi, 

Major  Corps  of  Engineers. 
Tho.  fl.  IIandbuey, 
Major  of  Engineers,  U.  8.  A. 

The  undersigned,  while  agreeing  fully  with  everything  presented  in 
the  foFegoing  report*  deem  that  some  further  remarks  on  the  subject  of 
bridging  the  Mississippi  below  the  mouth  of  the  Ohio  are  needed  for  a 
full  understanding  of  the  question  involved. 

The  vast  number  of  bridges  erected  in  the  last  twenty  years  enables 
as  to  form  a  very  definite  opinion  of  the  requirements  as  to  site  which 
are  likely  to  be  sought  for.  These  are,  first  and  foremost,  small  width 
of  water-way  and  stability  of  banks  and  channel.  For  instance,  no  one 
would  expect  a  bridge-builder  to  choose  a  site  where  the  crossing  of 
10,000  feet  of  water-way  would  be  required,  when  other  sites  having 
only  from  2,000  feet  to  3,000  feet  of  water-way  were  available.  Yet  this 
is  just  the  choice  which  would  be  presented  on  the  Lower  Missis- 
sippi, and  which  narrows  down  the  question  of  possible  sites  to  a 
comparatively  few  and  well-known  localities.  Furthermore,  the  nar- 
row places,  being  in  the  vicinity  of  bluffs  or  slowly-yielding  banks, 
offer  the  additional  advantage  of  comparative  stability  of  both  banks 
and  channel,  while  the  proximity  of  bluffs  is  an  important  factor  in 
the  question  of  approaches  to  a  high  bridge.  At  all  places  where 
the  water-way  is  much  in  excess  of  3,000  feet,  unstable  channels  and 
caving  banks  are  the  rulej  hence  such  sites  would  very  likely  be 
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prohibited,  even  if  for  any  reason  they  should  be  chosen.  Yet  it  is 
mainly  in  snch  localities  only  that  places  are  found  where  tows  coald 
approach  a  bridge  head  on;  the  narrow  places,  being  either  in  bends 
or  between  consecutive  bends,  invariably  require  flanking  to  a  greater 
or  less  degree.  It  may  further  be  stated  that  while  the  improvement 
of  t!ne  river  now  in  progress  will  undoubtedly  increase  the  number  of 
places  where  crossings  can  be  made,  yet,  as  the  object  of  that  improve- 
ment is  to  narrow  the  width  at  wide  places  to  about  3,000  feet,  and 
to  preserve  and  encourage  the  curved  shape  of  channel  which  can 
alone  secure. stability,  it  follows  that  such  places  will  repeat  the  feat- 
ures now  noted  at  points  where  the  contraction  is  natural  instead 
of  artificial.  Bridging  the  Lower  Mississippi  at  any  point  will  be  a 
difficult  and  expensive  operation,  and  the  main  cost  will  be  for  the 
piers.  At  all  the  narrow  places  alluded  to  depths  at  high  water  of 
&om  130  feet  to  over  200  feet  will  be  found.  The  numerous  borings 
made  along  the  river  from  Cairo  to  Lake  Providence,  although 
carried  far  below  the  present  river  bed,  failed  to  develop  the  presence 
of  rock,  or  any  material  which  could  be  certainly  depended  on  for  a 
safe  foundation.  It  is  still  a  matter  of  great  uncertainty  to  what  depth 
below  the  apparent  bottom  scour  or  movement  of  some  kind  ma^^ 
extend,  especially  in  the  presence  of  artificial  obstructions  like  the  piers 
of  a  bridge.  But  that  some  such  action  as  this  must  be  expected  and 
provided  against  i«  certain,  so  that  to  reach  the  height  prescribed,  of 
70  feet  above  high  water,  piers  exceeding  300  feet  in  height  will  prob- 
ably be  required,  with  foundations  proportionately  broad  and  massive 
to  insure  stability.  The  building  of  such  structures  will  be  both  diffi- 
cult and  expensive,  and  when  these  facts  are  understood  by  prospective 
bridge-builders,  their  choice  will  probably  incline  to  much  longer  spans 
than  the  navigation  interests  are  likely  to  demand.  It  seems  to  be  the 
genexal  opinion  that  the  economic  limit  of  length  for  the  truss-spans 
now  so  generally  used  lies  between  600  and  700  feet  For  wider  spans 
other  forms  of  construction  must  be  used,  of  which  the  cantalever  and 
suspension  may  be  taken  as  types.  Of  these  there  exist  already  ex- 
amples of  great  length  of  span  and  others  are  projected.  The  Forth 
bridge  in  Scotland  of  the  cantalever  type  has.  a  clear  span  of  1,700  feet 
and  bead-room  of  160  feet.  Another  canlaiever  bridge  proposed  for 
crossing  the  St.  Lawrence  at  Quebec  has  a  clear  span  of  1,442  feet 
and  headroom  of  160  feet.  The  New  York  and  Broooklyn  Suspension 
Bridge  has  a  clear  span  of  1,600  feet  and  head-room  of  136  feet,  while  a 
railway  suspension  bridge  across  the  Hudson  is  projected  with  a  main 
span  of  2,860  feet  and  160  feet  head-room. 

Ghas.  E.  Suter, 
Lieut  Col.  of  JBngineerSf  U.  S.  A. 

A.  M.  MiLLEB, 

Major  Corps  of  Engineers. 
The  Chief  op  Engineebs,  TJ.  S.  A. 


A  BILL  to  authorise  the  oonttraction  of  bridjcee  across  the  Missouri  River  between  its  numth  and 
the  moulh  of  the  Dakota  or  James  River;  and  across  the  Mississippi  River  between  the  mouth 
of  the  Minnesota  River,  in  the  State  of  Minnesota,  and  the  port  of  batches,  in  the  State  of  Missis- 
sippi :  and  across  the  Illinois  and  Des  Plaines  Rivers  between  the  month  of  the  Illinois  and  the  city 
of  Juliet,  in  the  State  of  Illinois;  and  to  prescribe  the  character,  location,  and  dimensions  of  t4ie 
same. 

Skction  1.  Beit  enacted  by  the  Senate  and  Houee  of  Bepresentatives  of  the  United  Staiee 
of  America  in  Congreee  aeeembledf  That  any  peraoDS  or  corporations,  having  lawful  an- 
tiliority*  may  hereafter,  when  pabUo  necessity  so  demands,  erect  bridges  at  points 
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-where  said  coDstmotion  will  not  materially  affect  the  interests  of  navigation  across 
the  Missouri  River  hetween  its  month  and  the  month  of  the  Dakota  or  James  River; 
and  across  the  Mississippi  River  hetween  the  month  of  the  Minnesota  River  and 
Natchez,  Mississip])! ;  and  across  the  Illinois  and  Des  Plaioes  Rivers  hetween  the 
month  of  the  Illinois  and  the  city  of  Joliet,  in  the  State  of  Illinois,  for  railroad  or 
other  uses  upon  compliance  with  the  provisions  and  requirements  of  this  act ;  and 
hereafter  no  hridge  soall  he  hnilt  over  said  rivers  within  said  limits  except  uuder  the 
said  provisions  and  requirements. 

Sec  2.  That  the  sections  of  this  act  nnmhered  one,  two,  three,  four,  five,  six,  seven, 
eight,  nine,  ten,  nineteen,  twenty,  twenty-one,  twenty-two,  twenty- three,  twenty- 
four,  twenty-five,  twenty-six,  twenty-seven,  twenty-eight,  and  tweuty-nine  shall  he 
general,  and  shall  apply  to  all  hridges  authorized  under  this  law ;  and  that  the  sec- 
tions numhered  eleven,  twelve,  thirteen,  fourteen,  fifteen,  sixteen,  seventeen,  and 
eighteen  shall  apply  specifically  to  hridges  at  such  points  on  the  Mississippi,  Mis- 
souri, Illinois,  and  Des  Plaines  Rivers  as  are  covered  oy  the  sections  enumerated. 

Seo.  3.  That  whenever  the  phrases  ** high-water  roa.k,"  "medium  stage  of  water,'' 
or  'Mow- water  mark''  are  used  in  this  act  they  shall  he  held  to  mean  the  local  high 
water,  medium  stage,  or  lowest  water-level  at  the  hridge  site  as  determined  hy  the 
Secretary  of  War;  and  wherever  the  phrase  "clear  head-room"  is  used  it  shall  he 
held  to  mean  the  clear  height  measured  from  the  water-surface  to  the  lowest  part  of 
the  superstructure  in  any  span:  and  wherever  the  phrase  '*  clear  channel-way"  ia 
used  it  shall  he  held  to  mean  the  clear  width  of  openings  at  the  elevation  of  low 
water  hut  measured  in  a  direction  at  right  angles  to  the  current  of  the  river  at  that 
stage  of  water  which  is  most  important  to  navigation ;  and  wherever  the  phrase 
"  length  of  span  "  is  used  it  shall  he  held  to  mean  tne  distance  hetween  centers  of  ad- 
jacent plem  measured  on  the  center  line  of  the  hridge ;  and  wherever  the  phrase 
*'  high  hridge"  is  used  it  shall  he  held  to  mean  a  hridge  of  which  the  spans  over  nav- 
igable channels  are  high  enough  to  permit  the  passage  of  boats  under  them  at  all 
stages  of  water;  and  the  phraae  ''low  bridge"  shall  be  held  to  mean  a  bridge  hav- 
ing an  opening  or  openings  through  which  boats  can  pass  at  all  stages  of  water. 

6ec.  4.  That  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
vided, every  span  over  the  waterway  between  the  shore  lines  of  the  river  at  a  bank- 
full  stage  shall  give  a  clear  head-room  not  less  than  that  prescribed  for  those  over  the 
channel- ways;  also  that  in  such  high  bridges  one  or  more  wide  or  channel  spans,  of 
lengths  to  be  hereinafter  prescribed,  shall  be  placed  over  the  main  channel  or  chan- 
nels of  the  river;  and  in  case  the  channel  is  variable  the  numbed  of  chanuel-spana 
'shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes  of 
boats  under  some  parts  of  the  bridge  at  all  stages  of  water. 

Sec.  5.  That  all  low  bridges  authorized  under  this  act  shall  be  so  located  that  a 
good  channel  can  he  kept  and  maintained  for  the  passage  of  boats  at  all  navigable 
stages  of  water,  and  that  the  said  channel  shall  be  made  easily  accessible  by  boats  at 
all  such  staees;  and  that  the  draw  opening  or  openings  shall  be  locatM  over  the 
above  specihed  channel  in  such  a  manner  that  one  or  allof  the  openings  can  be  con- 
veniently and  safely  reached  by  boats  at  all  navigable  stages  of  water;  and  that  one 
draw-opening  at  least  shall  be  over  the  best  and  most  convenient  channel  of  the  river, 
at  any  stage  of  water;  and  said  draw-opening  shall  be  visible  from  all  parts  of  the 
channel  for  a  distance  of  not  less  than  one  mile  above  said  opening;  and  wherever 
practicable  and  in  the  interests  of  navigation,  all  bridges  located  in  the  vicinity  of 
important  landings  shall  be  placed  above  rather  than  helow  said  landings;  and  that 
in  all  bridges  wim  channel  or  raft  spans  or  draw-openings  of  less  than  three  hundred 
feet  clear  channel-way  authorized  by  this  act,  there  may  be  required,  as  a  part  of  the 
necessary  accessory  works  provided  for  in  this  act,  one  or  more  protection -piera  of 
masonry,  crib-work,  or  piling,  as  may  be  directed  by  the  Secretary  of  War,  extending 
from  the  end  or  ends  of  such  spans  or  openings  up-stream  for  a  distance  of  one  thou- 
sand feet  or  less  from  the  center-line  of  the  bridge,  and  which  protection  pier  or  piers 
shall  be  properly  arranged  with  ring-bolts,  cavils,  snubbing-posts,  or  similar  acces- 
sories, and  fender-planking,  so  as  to  enable  boats  or  rafts  to  tie  up  alongside  and 
drop  down  through  the  draw-openings,  channel,  or  raft-spans,  at  such  times  as  it 
may  be  dangerous  to  attem]pt  the  passage  of  the  same  when  under  headway;  and  in 
addition  to  the  said  protection  pier  or  piers,  the  Secretary  of  War  may  also  require 
as  a  part  of  said  accessory  works,  when  a  draw-opening  or  raft-span  is  near  shore, 
that  the  end  of  the  opening  or  span  be  connectea  with  the  shore  by  a  substantial 
guard-fence,  extending  up-stream  in  such  direction  and  to  such  distance  as  will  render 
access  to  the  said  draw-opening  or  raft-span  easy  and  safe  at  all  times;  and  also  that 
if,  by  reason  of  the  location  of  a  bridge  in  or  near  a  city  harbor,  or  from  any  other 
cause,  the  draw-opening,  channel,  or  raft-span  next  the  shore  becomes  difficult  uf 
access  at  any  season  or  seasons,  because  of  tne  proximity  of  river  craft,  which  are  or 
may  be  tied  up  to  the  bank,  or  from  any  other  cause,  then  the  company  or  persons 
owning,  controlling,  or  operating  said  bridge  shall,  by  purchase  or  otherwise,  ex- 
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tinguish  the  right  to  ohstmct  the  entrance  to  said  draw-opening  or  span  for  a  dis- 
tance of  at  least  seven  hundred  feet  above  and  seven  hundred  feet  below  the  bridge. 

Skc.  6.  That  all  draw-spans  authorized  by  this  act  shall  be  operated  by  steam  or 
other  reliable  mechanical  power,  and  shall  be  opened  promptly  upon  reasonable  sig- 
nal for  the  passage  of  boats,  except  when  trains  are  passing  over  said  span  or  spans; 
but  in  no  case  shall  nnnecessary  delay  occur  in  opening  said  draw  after  the  passage 
of  trains;  and  also,  that  in  case  the  opening  of  a  draw  is  delayed  by  reason  of  the 
passing  of  a  train  after  the  signal  has  been  given  from  a  boat  ready  to  pass  through, 
the  draw  shall  be  opened  for  the  passage  of  such-boat  before  another  train  is  allowed 
to  pass  over  the  said  span  or  spans ;  nor  shall  there  be  any  unnecessary  delay  in  the 
passage  of  trains  over  the  bridge. 

Sec.  7.  That  all  piers  shall  be  built  parallel  with  the  current  of  the  river  at  that 
stage  of  water  which  is  most  important  for  navigation;  and  the  bridge  itself  shall 
be  built  as  nearly  as  may  be  at  right  angles  thereto;  and  that  riprapping  or  other 
protection  for  imperfect  foundations  whicn  will  lessen  the  required  water-way  shall 
not  be  permitted;  also  that  piers  which  will  produce  cross-currents  or  bars  dangerous 
to  navigation  shall  not  be  constructed';  and  if  after  construction  any  piers  or  acces- 
sory works  are  found  to  produce  the  above-mentioned  effects,  or  if  anjr  riprapping  or 
other  protection  prohibited  by  this  section  is  found  to  exist,  the  nuisance  snail  be 
•abated  or  corrected  under  the  direction  of  the  Secretary  of  War  or  at  the  expense  of 
the  company  or  persons  owning,  controlling,  or  operating  said  bridge. 

Sec.  8.  That,  in  the  case  of  all  bridges  built  under  the  provisions  of  this  act,  the 
approaches  to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  free  discharge  of  the  river  in  seasons  of  flood ;  and  any  encroachment  on  the  high- 
water  cross-section  by  piers,  solid  embankments,  or  otherwise,  which  will  result  in 
unduly  accelerating  the  high-water  current  at  the  site  of  the  bridge  shall  not  be 
allowed. 

Skc.  9.  That,  if  the  interests  of  navig<ation  so  require,  the  clear  channel- ways  of 
any  proposed  bridge  located  in  the  immediate  vicinity  of  au  existing  bridge  may  be 
made  to  correspond  in  length  and  location  of  spans  to  the  clear  channel-spans  of  said 
existing  bridge. 

Sec.  10.  That  any  persons  or  company  constructing  any  bridge  under  authority  of 
this  act  shall  build  and  maintain  at  all  times  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  guard  fences,  and  similar  devices  as  may  be  necessary  to  insure 
at  all  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge 
site,  and  for  the  guiding  of  rafts,  steam-boats,  and  other  water  craft  safely  under 
or  through  said  bridge;  and  if  at  any  time  after  the  construction  of  the  bridge  and  its 
accessory  works  the  approaches  to  draw  openings,  channel-spans,  or  raft  passages  in 
bridges  over  the  navigable  waters  referred  to  in  this  act  are  found  to  be  dangerous  or 
difficult  of  access  by  auy  important  class  of  river  traffic,  the  Secretary  of  War  may, 
upon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  order  the 
company  or  persons  owning,  controlling,  or  operating  said  bridge  to  construct  under 
his  direction,  and  to  maintain,  such  additional  sheer-booms,  dikes,  and  other  devices 
as  will  obviate  the  difficulty  mentioned,  which  additional  sheer-booms,  dikes,  and 
other  devices  shall  be  built  and  maintained  at  their  own  expense  by  said  company  or 
persons. 

Sec.  11.  That  all  bridges  anthorized  by  this  act  over  the  Missouri  River  above  the 
mouth  of  the  Platte  River  shall  be  high  bridges  with  unbroken  and  continuous  spans, 
all  spans  over  the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hun- 
dred feet,  and  a  clear  head-room  of  not  less  than  fifty  feet  above  high- water  mark. 

Sec.  12.  That  all  bridges  authorized  by  this  act  over  the  Missouri  River  below  the 
mouth  of  the  Platte  River  and  above  the  mouth  of  the  Raw  River,  shall  be  high 
bridges  with  unbroken  and  continuous  spans,  having  at  least  one  channel-span  of 
not  less  than  four  hundred  feet  clear  channel- way,  all  other  spans  over  the  water-way 
to  have  a  clear  channel-way  of  not  less  than  thrive  hundred  feet;  and  all  said  span's 
shall  have*a  clear  head-room  of  not  less  than  fifty  feet  above  high- water  mark. 

Sec.  13.  That  all  bridges  authorized  by  this  act  over  the  Missouri  River  between 
its  mouth  and  the  mouth  of  the  Kaw  River  shall  be  high  bridges  with  unbroken  and 
continuous  spans,  all  spans  over  the  water-way  to  have  a  clear  channel-way  of  not 
less  than  four  hundred  leet,  and  a  clear  head-room  of  not  less  than  fifty-five  feet  above 
high-water  mark. 

Sec.  14.  That  all  high  bridges  over  the  Mississippi  River  above  the  mouth  of  the 
Missouri,  and  over  the  Illinois  and  Des  PI aines  Rivers,  authorized  by  this  act,  Hbull 
have  one  or  more  channel-spans,  each  having  not  less  than  three  hundred  aud  tifty 
feet  clear  channel-way,  and  not  less  than  tifty-five  feet  clear  head-room  above  high- 
water  mark,  and  the  clear  head-room  under  other  than  channel-spans  may  be  less 
than  fifty-five  feet :  Provided^  That  no  part  of  the  superstructure  of  such  spans  shall 
give  a  less  head-room  than  ten  feet  above  high- water  mark:  And  provided  further. 
That  the  interests  of  navigation  be  not  injured  by  such  reduction  in  height.  That  all 
low  bridges  within  the  above-mentioned  limits  shall  have  two  or  more  draw-open- 
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«ng8,  each  having  not  less  than  two  hundred  feet  clear  channel- way ;  and  in  addition 
U>  said  draw-openings,  all  said  low  bridges  shall  have  one  or  more  fixed  channel- 
spans,  each  having  not  less  tbarn  three  hundred  and  fifty  feet  clear  channel-way ;  and 
every  part  of  the  snperstrnctnre  of  said  low  bridges  shall  give  a  clear  head-room  of 
not  less  than  ten  feet  above  high-water  mark :  Provided,  That  all  spans  of  both  high 
and  low  bridges  shall  be  so  located  as  to  afford  the  greatest  possible  accommodation 
to  the  river  traffic,  and  a  draw-opening  of  low  bridges  shall,  if  practicable,  be  located 
next  or  near  shore:  Provided  also,  That,  in  case  of  a  low  bridge,  if  the  physical 
characteristics  of  the  locality  so  require,  and  the  interest  of  navigation  be  not  injured 
thereby,  the  lengths  of  the  fixed  spans  or  the  number  of  draw-openings  may  be  re- 
<luced :  Provided  also,  That  for  any  two  adj&cent  draw-openings  of  two  hundred  feet 
•each,  one  draw-opening  of  three  hundred  feet  may  be  substituted,  if  the  interests  of 
navigation  be  not  injnred  thereby :  Provided  further^  That  in  low  bridges  over  the  Illi- 
nois andDes  Plaines  Rivers,  two  or  more  draw-openings  of  not  less  than  <Sue  hundred 
and  sixty  feet  each  may  be  permitted :  Provided  further,  That  on  the  Mississippi  River 
above  the  mouth  of  the  Missouri,  and  on  the  Illinois  and  Des  Plaines  Rivers,  bridges 
may  be  constructed  as  pile  and  ponton  bridges,  similar  to  the  ponton  railway  bridge 
at  Prairie  dn  Chien,  Wisconsin,  legalized  by  act  of  Congress  approved  Jnne  six, 
eighteen  hundred  and  seven ty-f6nr ;  and  such  bridges  shall  be  provided  with  a  pon- 
ton draw,  giving  not  less  than  four  hundred  feet  clear  channel-way  fur  each  naviga- 
ble channel  of  the  river,  and  such  other  openings  for  the  passage  of  rafts  and  logs 
as  in  the  opinion  of  the  Secretary  of  War  may  bo  necessary :  And  provided  farther, 
That  pile  and  ponton  bridges  shall  be  subject  to  all  the  restrictions  of  this  act  as  re- 

fards  plans,  location,  and  accessories,  as  provided  for  in  case  of  high  and  low 
ridges,  so  far  as  they  are  applicable  to  such  kind  of  bridge. 

Seo.  15.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
'the  mouth  of  the  Missouri  River  and  the  northern  limits  of  the  city  of  Saint  Louis, 
Missouri,  shall  be  high  bridges  with  unbroken  and  continuous  spans  having  at  least 
one  channel-span  of  not  less  than  five  hundred  feet  clear  channel- way,  all  other  spans 
-over  the  water-way  to  have  a  clear  channel-way  of  not  less  than  four  hundred  feet ; 
and  all  said  spans  shall  have  a  clear  head- room  of  not  less  than  fifty-five  feet  above 
high-water  mark. 

Sso.  16.  That  all  bridg:e8  authorized  by  this  act  over  the  Mississippi  River  between 
the  Eads  Bridge  over  said  river  at  Saint  Louis,  Missouri,  and  the  northern  limit  of 
eaid  city  shall  be  hi^h  bridges  with  unbroken  and  continuous  spans,  and  shall  have 
over  that  portion  ot  the  river-bed  embraced  between  the  wharf-line  of  the  city  of 
Saint  Louis  as  now  established,  or  as  may  hereafter  be  established  within  the  limits 
specified,  and  a  line  parallel  thereto,  and  fifteen  hundred  feet  distant  therefrom,  spans 
of  not  less  than  five  hundred  feet  clear  channel- way,  and  having  not  less  than  fifty- 
live  feet  clear  head-room  above  high- water  mark.  The  spans  over  the  remaining  por- 
tion, if  any,  of  the  river-bed  shall  have  not  less  than  three  hundred  feet  clear  chan- 
nel-way,. and  may  have  such  reduced  head-room  as  in  the  opinion  of  the  Board  of  En- 
gineers, elsewhere  provided  for  in  this  act,  will  not  be  prejudicial  to  the  interests  of 
navigarlon. 

Skc.  17.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  Eads  Bridge  at  Saint  Louis,  Missouri,  and  the  mouth  of  the  Ohio  River  shall  be 
high  bridges  with  unbroken  and  continuous  spans,  having  at  least  one  channel-span 
of  not  less  than  six  hundred  and  fifty  feet  clear  channel- way,  all  other  spans  over  the 
wat«r-way  to  have  a  clear  channel- way  of  not  less  than  five  hundred  feet ;  and  all 
'fwid  spans  shall  have  a  clear  head-room  of  not  less  than  sixty-five  feet  above  high- 
water  mark. 

Sec.  18.  That  all  brides  authorized  by  this  act  over  the  Mississippi  River  between 
the  mouth  of  the  Ohio  River  and  Natchez,  Mississippi,  shall  be  high  bridges  with  un- 

liroken  and  continuous  spans,  having  at  least  cue  channel-span  of  not  less  than 

feet  clear  channel-way,  all  other  spans  over  the  water-way  to  have  a  clear  channel- way 
-of  not  less  than  six  hundred  feet,  and  all  said  spans  shall  have  a  clear  head-room  of 
not  less  than  seventy  feet  above  high-water  mark. 

Sko.  19.  That  any  authorized  person,  company,  or  corporation  intending  to  con- 
struct a  bridge  under  the  provisions  of  this  act  shall  give  notice  for  two  weeks  of 
«ach  intention,  stating  the  kind  of  bridge  and  exact  location  by  publication  in  papers 
having  a  wide  circulation  in  the  cities  of  Saint  Louis,  Saint  Joseph,  and  Kansas  City, 
in  the  State  of  Missouri,  Atchison  and  Leavenworth,  Kansas,  and  Omaha  in  Nebraska, 
-eonoeming  brides  to  be  built  over  the  Missouri  River ;  and  in  newspapers  published 
4ftnd  having  a  wide  circulation  in  the  cities  of  Saint  Louis,  Missouri,  Chicago,  Quincy, 
and  Peoria.  Illinois^  Keokuk,  Davenport,  and  Dubuque,  Iowa,  La  Crosse,  Wisconsiu, 
and  Saint  Paul,  Minnesota,  for  bridges  over  the  Mississippi  River  above  Saint  Louis, 
or  oyer  the  Illinois  and  Des  Plaines  Rivers;  and  in  newspapers  published  and  having 
A  wide  circulation  in  Pittsburgh,  Cincinnati,  L«»nisvillo,  Saint  Louis,  Memphis,  and 
Kew  Orleans  for  bridges  over  the  Mississippi  River  below  Saint  Louis;  and  shall  sub- 
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mit  to  the  Secretary  of  War,  forhisesaminatioD,  a  design  and  drawings  of  the  bridge, 
piers,  approaches,  and  acceAsory  works  and  a  map  of  the  location,  giving,  for  tho 
space  of  at  least  three  miles  above  and  one  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river  and  the  shore-lines  at  high  and  low  water. 
Tbis  map  shall  be  accompanied  by  others  drawn  on  the  scale  of  one  inch  to  two 
hundred  feet,  giving  for  a  space  of  one-half  a  mile  above  the  line  of  the  proposed 
bridge  and  a  quarter  of  a  mile  below,  an  accurate  representation  of  the  bottom  of  the 
river,  by  contour  lines  two  feet  apart,  determined  by  accurate  soundings,  and  alaty 
showing  over  the  whole  width  of  this  part  of  the  river  the  force  and  direction  of  the 
currents  at  low  water,  at  high  water,  and  at  least  one  intermediate  stage,  by  trian- 
gulated observations  on  suitable  floats.  The  maps  shall  also  show  the  locations  of 
other  bridges  in  the  vicinity,  and  shall  give  such  information  as  the  Secretary  of 
War  may  require  for  a  full  aod  satisfactory  understanding  of  the  subject.  Said  maps 
and  drawings  shall  be  referred  to  a  Board  of  officers  of  the  Corps  of  Engineers,  United 
States  Aftny,  for  examination  and  report,  which  Board  shall  personally  examine  the 
site  of  the  proposed  bridge  and  shall  hold  a  public  session  at  some  convenient  point 
to  hear  all  objections  thereto,  of  which  public  session  due  notice  and  invitation  to  be 
present  shall  be  ^^iven  to  all  interested  parties  by  advertising,  and  such  parties  shall 
be  allowed  sufficient  time  for  a  full  examination  and  consideration  of  plans;  and  if 
said  Board  of  Engineers  reports  that  the  bridge  is  not  a  public  necessity  or  that  the 
location  selected  is  unsuitable  for  a  bridge,  or  the  plans  presented  are  unfavorable  to* 
the  interests  of  navigation  at  the  site  proposed,  the  Secretary  of  War  is  aathorized, 
on  recommendation  of  said  Board,  to  refuse  permission  for  construction  of  a  bridge 
on  the  proposed  location  or  to  order  auch  changes  in  the  design  of  the  bridge  o^  the 
location  of  its  piers  as  may  be  deemed  necessary  ;  and  the  construction  of  snch  dikee, 
booms,  piers,  or  other  structures  as  may  be  needed  for  confining  the  flow  of  water  to- 
a  permanent  channel  for  a  distance  of  not  less  than  one  mile  above  the  bridge  sire 
and  a  proper  distance  below,  and  for  guiding  rafts,  steam-boats,  and  other  water- 
craft  safely  under  said  bridge  or  through  the  draw  and  raft  spans,  at  the  expense  of 
the  parties  constructing  such  bridge ;  but  in  no  case  shall  there  be  a  reduction  in  the 
number,  width,  or  head-room  of  draw,  raft,  or  channel  span,  or  in  the  arrangement 
and  length  of  accessory  works  required  by  this  ace,  unless  snch  reduction  is  made 
necessary  by  the  physical  characteristics  of  the  river  in  the  locality  where  the  build- 
ing is  proposed  or  is  shown  clearly  to  be  not  injurious  to  the  interests  of  navigation  ; 
and  the  proposed  bridge  shall  only  be  a  legal  structure  when  built  in  accordance 
with  the  plans  as  recommended  by  the  said  Board  of  Engineers  and  approved  by  the 
Secretary  of  War,  and  while  so  managed  and  kept  in  repair  as  to  offer  at  all  times 
reasonable  and  proper  means  for  the  passage  of  rafts,  steam-boats,  and  other  water- 
crait  through  or  under  said  bridge,  and  only  so  long  as  kU  the  requirements  of  this 
act  are  observed. 

Sec.  20.  That  whenever  the  Secretary  of  War  has  good  reason  to  believe  that  any 
of  the  provisions  of  sections  7, 10,  and  25  of  this  act  have  not  been  complied  with  by 
any  persons  or  company  owning,  controlling,  or  operating  a  bridge  authorized  under 
the  provisions  of  this  act,  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory 
proof  thereof,  t>o  require  the  said  persons  or  company  to  comply  with  the  provisiona 
of  said  sections,  and,  on  failure  or  said  persons  or  company  to  comply  with  said  re- 
quirements within  a  reasonable  time,  the  Secretary  of  War  shall  proceed  to  cause  the 
necessary  work,  in  the  form  of  additions,  alterations,  repairs,  or  removal  of  obstruc- 
tions, to  be  made  at  the  expense  of  the  United  States  and  shall  refer  the  matter,  with- 
out delay,  to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  in- 
stitute, in  the  name  of  the  United  States,  proceedings  in  the  circuit  court  of  the  United 
States  of  any  State  in  which  any  portion  of  said  obstruction  or  bridge  touches,  for 
the  recovery  of  the  cost  thereof,  and  all  moneys  accmlng  from  such  proceedings  shall 
be  covered  into  the  Treasury  of  the  United  States  :  Provided,  That  in  the  constructiou 
of  additional  accessory  works  not  contemplated  by  the  anproved  plan  of  bridge  and 
accessory  works,  no  greater  sum  than  fifteen  thousand  dollars  shall  be  required  to  be 
expended  upon  any  one  bridge  in  a  single  year:  And  provided  furtKer :  That  snch  Bnn» 
of  money  as  may  be  necessary  to  execute  the  provisions  of  this  section  is  hereby  ap- 
propriated out  of  an^  money  in  the  Treasury  of  the  United  States  not  otherwiae  ap- 
propriated, to  be  paid  on  the  requisition  of  the  Secretary  of  War. 

Sec.  21.  That  any  companies  or  persons  owning,  controlling,  or  operating  bridges 
authorized  by  this  act  shall  maintain  at  their  own  expense  from  sunset  to  snnrise 
throughout  the  season  of  navigation  such  lights  and  other  signals  on  the  bridges  as 
may  be  required  by  the  Light-House  Board  for  the  security  of  navigation ;  and  shall 
also,  during  the  season  of  navigation,  have  posted  in  a  conspicuous  place  on  or  near 
all  high  bridges  the  clear  head-room  under  the  channel-span  09  that  day,  the  figures 
expressing  this  height  to  be  readily  visible  to  the  naked  eye  from  any  point  in  the 
channel  of  the  river  for  a  stretch  of  four  thousand  feet,  of  which  three  thousand  f«)et 
ehall  be  above  and  one  thousand  feet  shall  be  below  the  channel-span  of  the 
bridge ;  and  shall  display  on  all  low  bridges  at  points  plainly  visible  to  boats  passing 
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throiirrh  the  draw  a  record  showinp:  the  sta^e  of  water  aud  whether  the  river  is  rising 
or  falling;. 

8ec.  2'.^.  That  any  hridge  constructed,  maintained,  and  operated  ander  this  act  and 
according:  to  its  limitations  shall  be  a  lawful  structure  and  shall  be  recognized  aud 
known  ah  a  post-route,  upon  which  also  no  bif^her  charge  shall  be  made  fur  the  trans- 
portation over  the  same  of  the  mails,  the  troops,  and  tbe  munitions  of  war  of  tbe 
United  States  than  the  rate  per  mile  paid  for  the  transportation  of  said  mails,  troops, 
and  mnnitions  over  the  railroads  and  public  highways  leading  to  said  bridge;  and 
the  United  States  shall  have  the  right  of  way  for  postal  telegraph  purposes  over  any 
«uch  bridge ;  aud  in  case  of  any  litigation  arising  from  any  alleged  obstruction  to  the 
navigation  of  any  of  said  rivers,  created  by  tbe  construction  of  any  bridge  nnder  this 
act,  tbe  cause  or  question  arising  may  be  tried  before  the  circuit  conrt  of  the  United 
States  of  any  State  in  which  any  portion  of  said  obstruction  or  bridge  touches. 

Sec.  2:).  That  all  railroad  companies  desiring  the  use  of  any  bridge  constructed 
under  this  act  shall  have,  and  be  entitled  to,  equal  rights  aud  privileges  relative  to 
the  passage  of  railway  trains  or  cars  over  the  same,  and  over  the  approaches  thereto, 
QpOD  payment  of  a  reasonable  compensation  for  sucL  use;  and  in  case  the  owner  or 
owners  of  said  bridge  and  the  several  railroad  companies,  or  any  one  of  them,  desir- 
ing such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  aud  upon  roles  and 
«onditions  to  which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  be- 
tween them  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allega* 
tions  and  proofs  of  the  parties. 

Skc.  24.  That  the  persons  or  corporations  oonstrueting  bridges  nnder  the  provisions 
of  this  act  shall  |iave  the  rifi^ht  to  construct  safe  and  suitable  passage-ways  thereon 
for  ibot-passengers  and  vehicles  of  every  description,  and  to  charge  a  reasonable  toll 
for  the  use  thereof;  hot  the  rates  of  toll  shall  be  submitted  to  the  Secretary  of  War 
and  fihall  be  subject  to  his  approval  or  to  any  change  he  may  think  proper  from  time 
to  time  in  such  rates ;  and  provided  that  the  constructions  authorized  by  this  section 
«hall  not  reduce  the  clear  head-room  or  olear  channel-way  required  by  the  provisions 
of  this  act. 

Skc.  25.  That  such  alterations  and  changes  as  may  be  required  by  the  Secretary  of 
War,  or  Congress,  in  bridges  constructed  under  the  provisions  of  this  act,  so  as  to  pre- 
serve free  and  convenient  navigation,  shall  be  made  under  the  direction  of  the  Secre- 
tary of  War  and  at  their  own  expense  by  the  company  or  persons  owning,  controlling, 
or  operating  said  bridges. 

Sec.  26.  That  all  bridges  constructed  under  the  anthoritv  of  this  act  shall  be  built 
ander  the  general  supervision  of  the  Secretary  of  War,  and  no  changes  or  alterations 
in  plans  shall  be  made  during  construction  of  said  bridges  or  after  Sieir  completion, 
onless  said  changes  or  alterations  conform  to  the  provisions  of  this  act  and  are  author- 
ized by  the  Secretary  of  War.  That  during  original  construction  or  in  carrying  out 
■any  authorized  changes  or  repairs  of  said  bridges,  a  navigable  channel  shall  be  pre- 
served at  the  site  of  the  bridge  at  all  times,  and  the  water-way  of  the  river  shall  not 
he  obstructed  to  a  greater  extent  than  is  absolutely  necessary,  and  such  lights  and 
buoys  shall  be  kept  on  all  coffer-dams,  piles,  etc.,  as  may  be  necessary  for  the  security 
of  navigation. 

Sec.  S7.  That  any  permission  granted  by  the  Secretary  of  War  under  the  provisions 
of  this  act  for  the  construction  of  a  bridge  shall  be  null  and  void  if  said  construction 
be  not  actually  commenoed  within  one  year  and  completed  within  three  years  from 
the  date  of  said  permission. 

Sec.  28.  That  all  former  actsor  parts  of  acts  granting  authority  for  the  erection  of  any 
bridge  or  bridges  over  the  portions  of  the  rivers  set  forth  in  section  1  of  this  act,  be, 
and  the  same  are  hereby  repealed,  in  each  and  every  case  where  actual  constmc- 
iion  of  said  bridge  or  bridges  be  not  commenced  on  or  before  the  date  on  which  this 
bill  becomes  a  law. 

Sec.  29.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  the  entire  removal  of  any  bridge  constructed  ifnder 
tbe  provisions  of  this  act,  at  the  expense  of  the  owners  thereof,  whenever  Congr 
•hiJl  deoide  that  the  public  interests  require  it  is  also  expressly  reserved. 
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PROCEEDINGS  OF  BOARD. 

Saint  Louis,  Mo.,  January  16, 1888. 

Proceedings  of  a  Board  of  Eugiueers,  convened  by  virtue  of  the  fol 
lowing  order: 

Special  Orders,  ? 
No.  1.  I 

Headquakteks  Corps  of  En'Gineehs, 

United  States  Army, 
Washington,  D.  C,  January  10,  1888. 
By  direotioD  of  the  Secretary  of  War  a  Board  of  officers  of  the  Corps  of  EngineerSyi 
to  consist  of  Lleot.  Col.  Charles  R.  Snter,  Maj.  Alexander  Mackenzie,  Maj.  Alexan- 
der M.  Miller,  Mi^.  Thomas  H.  Handbnry,  with  Fint  Lient.  Theodore  A.  Bingham,  re> 
corder,  wiU  assemble  in  Saint  Louis,  Mo.,  as  soon  as  practicable,  to  consider  and  report- 
upon  the  oonstrnction  of  bridges  across  the  Missouri  River  between  its  mouth  and 
the  mouth  of  the  Dakota  or  James  River ;  across  the  Mississippi  River  between  Saint- 
Paul,  Minn.,  and  Natchez,  Miss.,  and  across  the  Illinois  River  between  its  month 
and  La  Salle,  111. 

Upon  the  completion  of  the  duties  assigned  them  Minors  Mackenzie  and  Handboiy 
will  return  to  th»ir  stations. 
The  journeys  required  under  this  order  are  necessary  for  the  public  service. 
By  command  of  Brig.  Gen.  Duane. 

Cha8.  W.  Raymond, 

Major  of  £ngxm€en. 

The  Board  met,  in  obedience  to  notification  from  its  president,  at  10  a., 
m.    Present  all  the  members  and  the  recorder. 

The  president  read  the  orderconveniog  the  Board,  as  above,  also  the 
letter  of  instructions  to  the  Board  from  the  Chief  of  Engineers,  as  fol- 
lows: 

Office  of  the  Chief  of  Exoineem, 

United  States  Armt, 
WaBhingion,  D.  C,  January  10,  1888. 

Sir  :  The  inclosed  bill.  S.  275,  to  authorize  the  construction  of  bridges  across  the 
Missouri  River,  the  Mississippi  River,  and  the  Illinois  River,  etc.,  is  transmitted  tor 
tbe  information  and  consideration  of  the  Board  of  Engineers  constituted  by  Special 
Orders  No.  1,  Headquarters  Corps  of  Engineers,  current  series,  of  which  you  are  th» 
presiding  officer.  Copies  of  indorsements  of  the  Chief  of  Engineers  and  of  tbe  War 
Department  upon  the  subject  are  also  inclosed  for  the  information  and  guidance  of 
the  Board. 

It  is  desired  that  the  Board  give  the  subject  the  careful  consideration  which  the 
importance  of  the  interests  involved  demand,  and  that  it  indicate  upon  the  bill 
such  amendments  as  may  be  deemed  advisable  and  for  the  best  interests  of  the  rivers 
concerned. 

In  connection  with  the  subject  the  foUowing  papers  are  transmitted  for  the  infor- 
mation of  the  Board : 

Six  printed  copies  of  a  proposed  "  act  authorizing  the  construction  of  bridges  across 
the  Missouri,  Mississippi,  and  Ulinois  rivers,  and  prescribing  the  character,  location, 
and  dimension  of  same,''  received  from  Mr.  E.  W.  Gould,  of  committee  of  the  Ma- 
chants'  Exchange  of  Saint  Louis,  Mo.,  together  with  reports  of  the  officers  to  whom 
they  were  referred,  and  copies  of  letter  of  the  Chief  of  Engineers  dated  May  11, 
1882,  reporting  upon  a  similar  bill,  S.  1679,  and  of  amended  biil  submitted  therewith, 
and  also  copy  of  Senate  Ex.  Doc.  No.  20,  Forty-ninth  Congress,  second  sesHion,  contain- 
ing report  of  the  Board  of  Engineers  relative  to  bridging  the  Mississippi  River  at  or 
near  Saint  Louis,  Mo. 

Maj.  A.  M.  Miller,  Corps  of  Engineers,  will  pay  the  expenses  of  the  Board  from 
the  appropriation  for  improving  Mississippi  River  from  mouth  of  the  Illinois  to  the 
month  of  the  Ohio  River,  etc. 

By  command  of  Brig.  Gen.  Duane. 

Very  respectfully,  your  obedient  servant, 


Lieut.  Col.  Chas.  R.  Suter, 

Carj^  of  Engineers* 


Ja8.  C.  Post, 
Mqfor  ofEngi\ 
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The  indorsements  by  the  Chief  of  Engineers  and  Secretary  of  War, 
transmitting  Senate  bill  275,  December  Iti,  1887,  were  then  read : 

[First  indorsement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  9,  1888. 
Respeotfully  retarned  to  llie  Secretary  of  War. 

The  within  bill,  S.  275,  ''  to  authorize  the  constraction  of  bridges  across  the  Mis- 
soari  River,  between  its  mouth  and  the  mouth  of  the  Dakota  or  James  River,  and 
across  the  Misetssippi  River,  between  the  port  of  Saint  Paul,  in  the  State  of  Minne- 
sota, and  the  port  of  Natchez,  in  the  State  of  Mississippi,  and  across  the  Illinois 
River,  between  its  mouth  and  La  Salle,  in  the  State  of  Illinois,  and  to  prescribe  the 
character,  location,  and  dimensions  of  the  same,"  has  been  received,  and  after  care- 
ful examination,  it  has  been  found  that  the  interests  involved  in  the  provisions  are  so 
important  that  before  expressing  the  opinion  of  this  office  it  is  deemed  advisable  that 
it  be  considered  by  a  Board  of  Engineer  Officers,  whose  large  experience  has  rendered 
them  familiar  with  the  navigation  of  the  rivers  and  the  requirements  of  commerce 
affected  by  the  bill. 

It  is  accordingly  recommended  that  the  bill  be  referred  to  a  Board  of  Officers  of  the 
Corps  of  Engineers,  to  consist  of  Lieut.  Col.  Charles  R.  Suter  and  Mais.  Alexander  Mac 
kenzie,  A.  M.  Miller,  and  Thomas  H.  Handbury^  with  Lieut.  T.  A.  Bingham,  recorder. 

The  Board  to  meet  at  Saint  Louis,  Mo.,  as  soon  as  practicable,  to  report  upon  the 
proTisions  of  the  bill  in  question. 

If  approved  by  the  Secretary  it  is  further  recommended  that  the  order  convening 
the  Board  be  issued  from  this  office. 

J.  C.  DUANE, 

Brig.  Qen,,  Chi^  of  Engineers* 


[Second  indorsement  j 

dby 
By  order  of  the  Secretary 


Approved  as  recommended  by  the  Chief  of  Engineers. 


John  Tweedalk, 
Chief  Clerk. 
War  Department,  January  10, 1888. 

The  following  telegram  was  laid  before  the  Board : 

New  York,  January  14, 1888.     ' 
Have  written  you  to-day  about  Vest's  bill  for  bridging  Western  rivers ;  please  do 
not  decide  until  you  receive  letter. 

£.  L.  C0R1«BLU 

Col.  Chab.  R.  Suter. 

Senate  bill  275  was  then  read  and  dlscassed. 
Adjourned  at  4.20  p.  m.  to  meet  to-morrow  at  10  a.  m. 

Saint  Loms,  Mo.,  January  17, 1888. 
Board  met  at  10  a.  m.  pnrsnaut  to  adjoarnment. 
Present  all  the  members  and  the  recorder. 
Minutes  of  yesterday's  meeting  were  read  and  approved. 
Major  Mackenzie  offered  the  following  resolution: 

Jiesohedf  That  in  the  opinion  of  this  Board  the  following  should  be  added  to  Sen- 
ate bill  275,  December  12, 1887,  as  a  new  paragraph : 

That  all  iformer  laws  or  parts  of  laws  authorizing  the  construction  of  bridges  over 
the  Missoari,  Missiaslppi,  or  Illinois  Rivers  in  conflict  with  this  act  and  under  the  au- 
thority of  which  actual  construction  has  not  yet  been  commenced,  are  hereby  re-^ 
I»ealed. 

Seconded  by  Major  Miller.    Carried. 
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Discussion  of  Senate  bill  275  was  then  began  by  sections^ 

Title.    No  changes  recommended. 

Section  1.  No  changes  recommended. 

Section  2.  Section  2  is  general,  and  shoald  be  included  in  the  list 
of  sections  designated  as  general. 

Line  9,  strike  out  words  "  title  of  the''  so  as  to  read  "  covered  by  tbe 
secriiins  enumerated." 

Section  3,  line  6,  change  to  read — 

Clear  beigbt  measured  from  the  water  surface  to  the  lowest  part  of  the  superstract- 
nre  iu  any  span. 

Line  10,  change  to  read — 

Measured  at  right  angles  to  the  faces  of  the  piers  at  the  elevation  of  low  water. 

Line  15,  change  to  read — 

Of  which  fixed  spans  over  navigable  channels  are  high  enough  to  permit  the  pas- 
sage of  boats  under  them  at  all  stages  of  water. 

Moved  for  adoption  by  Major  Handbnry ;  seconded  by  Major  Mac- 
kenzie.   Carried. 
Line  17,  change  to  read — 
Having  an  opening  or  openings  through  which  boats  can  pass  at  all  stages  of  water. 

Moved  for  adoption  by  Major  Mackenzie }  seconded  by  Major  Hand- 
bury.    Carried. 
Section  4^  line  1,  change  to  read — 

That  all  low  bridges  authorized  under  this  act  shall  be,  ete. 

The  following  telegram  was  received  atl  p.  m. : 

Dubuque,  Iowa,  Jamary  17, 1888. 
River  interest  protest  against  low-bridge  clause,  section  fourteen,  Senate  bUl  two 
hundred  and  seventy-five.    It  means  low  bridge  near  Saint  Louis. 

J.  H.  Stout. 
Major  A.  Mackenzie, 

(Care  Mtgor  Miller,) 

U.  S.  Engineer. 

An  identical  telegram  was  received  by  Major  Miller. 

At  this  point  discussion  of  section  4  involved  discussion  of  section 
20,  and  of  a  substitute  for  section  20,  suggested  by  Major  Mackenzie. 

The  following  letter  was  received  and  laid  before  the  Board  by  Colonel 
Suter : 

New  York,  January  14, 1888. 

Dear  Sir:  I  called  on  the  Chief  of  Engineers  yesterday  in  reference  to  Senate  bill 
1^0. 275,  introduced  by  Mr.  Vest,  December  12,  to  authorize  the  construction  of  bridges 
scross  the  Missouri,  Mississippi,  and  Illinois  rivers ;  the  object  of  the  bill  being  to  pro- 
vide a  general  law  for  these  rivers. 

I  was  informed  by  (General  Duane  that  yon  were  chairman  of  a  board  which  is  in- 
structed to  examine  and  report  on  this  bill.  There  are,  in  my  opinion,  several  serioos 
tdefects  and  some  impracticable  provisions  in  the  bill,  as  follows : 

Section  3,  line  3.  High-water  mark  is  here  held  to  mean  the  local  highest  water. 
1  think  there  should  be  exceptions  to  this,  ^s  an  illustration,  take  the  proposed  bridge 
MX  Alton,  111.,  where  the  high  water  of  1844  is  4.2  feet  above  that  of  1858,  the  next 
liighest  water.  The  1844  water  was  produced  by  a  conj  unction  of  causes  which  never 
2ia8  happened  before  or  since,  and  the  Secretary  of  War  very  properly  approved  plans 
ibased  on  the  high  water  of  1858.  On  the  Missouri  River,  at  extreme  highest  water, 
«honld  it  ever  occur  again,  no  boats  would  be  able  to  navigate  the  river,  and  it  does 
not  seem  just  to  compel  the  transportation  lines  of  the  country  to  build  their  bridges 
4  or  5  and  perhaps  6  feet  higher  than  is  necessary  for  navigation,  or  to  haul  their 
freight  and  passengers  to  this  unnecessary  height. 

Section  4,  line  20.  There  may  be  many  cases  where  a  protection  pier  1,000  feet  in 
length  would  be  impracticable  and  entirely  unnecessary. 
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SecUon  7,  line  3.  Are  there  not  many  cased  likely  to  occar  where  all  of  the  spans 
of  a  high  bridge  need  not  be  high  spans,  bat  where  some  of  them  might,  without  in- 
Jury  to  navigation,  be  deck-spans  f 

Action  10,  line  7.  Wherever  high  water  and  low  water  are  used  together  it  is 
impracticable  to  meet  the  reqnirementa  of  the  head-room  at  high  water  and  above 
low  water  at  the  same  time.  In  nearly  all  cases  mentioned  iu  the  bill  the  di£fei*ence 
4>etweeu  high  and  low  water  does  not  agree  with  the  provisions  given. 

Section  13,  line  11,  and  section  14,  ime  13.  The  openings  pi^cribed  for  draw- 
bridges in  these  instances  are  really  beyond  a  practicable  limit,  if  not  in  construc- 
tion, certainly  in  operation.  It  would  be  well  to  ask  the  author  of  this  bill  to  show 
how  he  proposes  to  make  a  clear  opening  of  400  feet  in  a  draw-bridge. 

Section  16,  line  8.  Sixty  feet  of  clear  height  above  high  water  for  bridges  within  8 
miles  of  the  Eads  bridge  at  Saint  Louis  is  10  feet  more  than  there  is,  practically,  at 
the  present  bridge,  and  also  at  the  Merchants'  bridge,  according  to  the  latter^s  char- 
ter. There  seems  to  be  no  necessity  for  tbis  additional  height.  The  two  bridges,  one 
built  and  the  other  to  be  built,  should  determine  the  clear  head-room. 

Section  16,  line  11.  The  requirement  for  a  draw  or  pivot  span  on  the  Lower  Missis- 
4iippi  is  entirely  uncalled  for,  in  my  opinion,  and  would  entail  a  very  great  expense 
•on  any  company  building  a  bridge,  for  the  reason  that  spaus  of  from  !M0  to  600  feet 
•are  the  economical  spans.  If  draw-spans  are  built,  it  brings  three  piers,  and  one  of 
them  a  very  large  one,  near  together.  The  deep  foundations  required  for  these  piers 
■also  increases  the  expense  very  largely.  I  most  earnestly  hope  that  you  will  strike 
these  requirements  out  of  the  bill. 

Section  20,  lines  40  to  50  inclusive.  Do  you  consider  that  this  clause  allows  the  Sec- 
retary of  War,  through  the  Chief  of  Engineers,  to  modify  any  of  the  terms  and  re- 
<][airemcnt8  of  this  billf  If  so,  we,  as  bridge  engineers,  would  be  perfectly  willing 
to  leave  the  requirements  in  case  to  the  Secretary  of  War. 

I  hope  you  will  consider  this  subject  very  carefully,  as  I  have  no  doubt  yon  will, 
for  there  are  important  transportation  interests  involved,  not  only  now  but  in  all 
the  future,  that  have  a  right  to  be  heard  in  this  matter.  I  believe  that  a  general  law 
«ould  be  enacted  which  would  be  much  better  than  the  irregular  methods  of  legisla- 
tion now  practiced,  and  in  this  connection  wish  to  suggest  that  a  tixed  grade  line  for 
certain  stretches  of  the  Missouri  and  possil^ly  of  the  Mississippi  River  might  be  deter- 
mined by  the  Chief  of  Engineers  which  should  be  the  basis  for  all  bridges  built  in 
£uch  stretches,  and  that  this  grade  line  should  not  be  the  local  highest  water,  but 
the  average  of  the  high  waters  as  shown  by  the  water-marks  or  by  the  height  of  the 
allnvial  banks  along  each  reach. 
Yours,  very  truly, 

£•  L.  CORTHJSLU 

Col.  Charles  R.  Sutbr. 

Section  4— continued.    Line  15,  change  to  read- 
Clear  channel-way  authorized  by  this  act. 
Line  16,  change  to  read — 

There  may  be  required  one  or  more  protection  piers  of  masonry  crib-work  or  piling 
as  may  be  directed  by  the  Secretary  of  War. 

Line  17,  change  to  read — 

Extending  from  the  end  or  ends  of  the  draw  opening  or  openings. 

Line  20,  change  to  read — 

One  thousand  feet  or  less  from  the  center  line  of  the  bridge. 

Line  21,  change  to  read — 

With  ring-bolt«,  cavils,  snubbing  posts,  or  similar  accessories  and  fender  plftnking. 

Line  26,  change  to  read — 

When  a  draw  opening  is  near  shore  that  the  end  of  the  opening  be  connected  with 
the  shore. 

Line  29,  change  to  read — 

To  the  said  draw  opening. 
Line  32,  change  to  read — 
The  draw  openings  next  shore  becomes. 
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Line  36,  chang^e  to  read — 

'Then  the  bridge  company  sha]],  by  parohase  or  otherwise,  extinguish  the  right  to 
obstract  the  entrance  to  the  draw  opening  for  a  distance  of  at  least  700  feet  above  and 
700  feet  below  the  bridge. 

SeetioD  5,  line  1,  change  to  read — 

Draw  openings  are  required. 

Farther  consideration  of  this  section  was  postponed. 

The  following  telegram  was  sent  at  4  p.  m. : 

ABoardof  Engineer  Officers  is  in  session  at  No.  1415  Washington  avenne,  Saint 
Iioais,*to  consider  a  general  law  for  bridges  over  the  Lower  Mississippi.  If  yonr  body 
desires  to  be  heard  on  this  subject  the  Board  request  early  attendance.  Answer  how 
soon  you  can  be  expected. 

SuTEB,  Engineers. 
'  Prxsidisnt  Coal  Exchange, 

FitUburgh,  Pa. 

Adjourned  at  4.15  p.  m.  to  meet  at  10  a.  m.  to-morrow. 

Saint  Loms,  Mo.,  January  18,  1888. 
Board  met  at  10  a.  m.,  pursuant  to  adjournment.    Present  all  the 
members  and  the  recorder. 
Minutes  of  last  meeting  were  read  and  approved. 
The  following  letters  were  laid  before  the  Board  by  Major  Mackenzie  r 

Eagle  Packet  Company, 
Alton,  III,  January  16,  1888. 
Dear  Sir  :  Tonr  favor  of  tbe  IStli  to  band  and  noted.    Keplyin;;  will  say,  we  oon- 
eider  your  suggestions  very  good,  and  nothing  more  than  just.    Yuu  will,  po  donbt^ 
suggest  that  good  and  sufficient  approaches  be  required, 
for  your  muny  courtesies  you  liave  our  thanks. 
Truly  and  verv  respectfully, 

G.  W.  Hiuu 
Maj.  A.  Mackenzie,  U.  S.  A. 

[Ease  Sl  Loomis  Ice  and  Transportation  Company.) 

Saint  Louib,  January  14, 1888: 

Dear  8ib  :  Toars  13th  Just  at  hand.  We  thank  yon  for  thus  giving  us  the  oppor* 
tunity  of  expressing  our  views  upon  the  bridge  question. 

We  think  there  can  be  little  doubt  that  no  low  bridges  ought  to  be  allowed  over 
the  luting  ohannel  of  the  Mississippi  below  the  mouth  Missouri  River.  That  ques- 
tion was  pretty  well  settled  two  years  ago,  and  the  report  by  the  Board  of  United 
States  Engineers,  yourself,  and  others,  if  we  remember  correctly,  was  full,  and  cot- 
ered  the  whole  matter  thoroughly. 

We  will  always  probably  have  the  cheaper  low  bridges  over  the  Mississippi  above* 
mouth  Missouri ;  but  we  think  the  bridges  to  be  built  as  new  ones  and  to  replace  old 
ones  worn  out  should  be  erected  with  more  care  and  with  more  regard  to  the  interest 
of  navigation  than  in  the  past.  We  think  any  bridges  to  be  built  in  future  between 
mouth  Missouri  River  to  mouth  Illinois  River  should  be  of  wider  span  and  better 
protections  than  those  higher  up  Mississippi.  As  the  Illinois  is  a  great  feeder  to 
Mississippi,  the  current  is  stronger  below  than  above  it,  and  the  volume  of  business 
also  increased.  Hence  we  think  bridges  over  this  portion  of  the  Mississippi  should 
have  draws  30  to  40  feet  wider  than  those  above  it.  Being  free  from  bridges  at  pres- 
ent, this  can  be  done. 

In  our  opinion  no  bridges  over  the  Mississippi  at  any  point  should  have  draws  less 
than  200  to  225  feet  clear  space  for  steamers  to  pass,  and  between  month  Missouri, 
Illinois,  not  less  than  250  feet.  The  advancement  in  bridge  building  makes  these  spans 
perfectly  easy  to  bridge  builders.  And  another  point  seems  to  us  quite  as  important 
to  the  navigation  interest  as  the  width  of  the  spans.  All  bridges* should  have  a  long, 
protection  of  spiling  and  timber  reaching  at  least  300  to  400  feet  above  the  pivot 
or  center  pier  of  the  draw,  constructed  straight  with  the  current  and  planked  or 
timbered  smoothly,  so  barges  and  steam-boats  could  drop  through  in  windy  weather 
without  injury  by  ragged  bolts,  etc.  The  main  object  of  this  protectiou  would 
be  for  tow  and  raft  boats,  in  approachinjj^  the  draw  in  windy  weather,  have  some- 
thing to  back  up  against  and  take  out  lines  to  snub  throngn  safely.    Good  snub- 
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bing  posts  shoald  be  placed  in  end  of  this  pier  or  protection.  Such  a  protection  as- 
this  would  decrease  the  danger  to  tow  and  raft  lx>ats  as  well  as  passenger  steamers^ 
as  many  windy  days  they  have  to  lay  np,  fearing  to  try  to  enter  a  narrow  span  draw 
out  in  the  river  wnere  there  is  no  place  to  run  a  line  to  steady  them.  With  such  a 
protection  tow-boats  could  drop  in  carefully  against  the  protection,  talce  out  a  lino- 
and  drop  through  safely,  when  without  it  they  would  be  in  danger  of  missing  the< 
draw  and  be  drawn  nnder  the  low  superstructure.  Each  side  of  the  draws  such  a 
protection  would  be  comparatively  inexpensive  to  the  railroad  or  bridge  company, 
costing  probably  $8,000  to  $10,000,  and  act  as  a  rest  for  their  draw  and  ice-breaker 
also,  ^ney  usually  erect  short  ones,  say  100  to  150  feet  long ;  but  these  are  so  short 
there  is  not  room  for  a  tow,  often  300  to  400  feet  long,  to  get  any  assistance  from  them» 
as  more  than  half  the  weight  of  the  tow  would  overlap  these  short  i)rotections  and 
the  tow  liliely  to  double  around  them  in  trying  to  use  them  as  a  guide  or  to  drop 
through  by.  These  protections  are  not  needed  at  the  lower  side,  as  an  up-stream  tow 
failing  to  enter  the  draw  can  drop  back  and  make  the  second  or  third  effort  without 
danger,  which  can  not  be  done  with  the  down-stream  tow,  tow  boats  usually  taking 
more  than  they  are  able  to  back  up  out  of  a  draw  if  they  make  any  mistake  m  enter- 
ing. All  reasonable  security  to  life  and  property  should  be  given,  and  a  little  addi- 
tional cost  or  expense  should  not  be  an  excuse  for  neglecting  necessary  measures* 
Each  bridge  erected  is  an  additional  tax  and  expense  to  all  steam-boat  navigation. 
Hence,  the  corporation  or  company,  erecting  these  obstructions  to  navigation  should 
make  them  as  safe  as  possible,  even  at  an  additional  expense  to  make  them  so. 
Bridges  are  necessary  to  the  commerce  of  the  country,  and  must  be  built  to  meet  that 
need ;  but  more  care  is  necessary  than  has  been  used  in  the  past  to  see  the  bridgea 
are  as  little  of  an  obstruction  as  possible,  and  still  be  economical. 

Yours,  very  truly. 

Husk  &  Loomis  Ice  and  Transportation  Company, 

Wm,  L.  Huse, 

PresidenU 
A.  Mackenzie,  * 

Major  United  States  Engineers. 

The  following^  telegram  was  sent  at  10.25  a.  m. : 

Tonr  telegrams  of  17th  to  Minors  Mackenzie  and  Miller  were  received  and  laid  bo- 
fore  the  Board. 

SUTKR, 

Engineers. 
J.  H.  Stout, 

Dubuque,  Iowa. 

The  following  letter  was  sent : 

Saint  Louis,  January  18, 1888* 
Dear  Sir  :  Tonr  letter  of  January  14  was  received  and  laid  before  the  Board. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Sutrr, 

Lieut,  Col.  of  Engineers.. 
E.  L.  Cortiiell,  C.  E., 

35  Wall  Street,  New  York. 

The  following  letters  were  sent ; 

Saint  Louis,  Mo.,  January  18,  1888. 
Sir  :  I  have  the  honor  to  inform  you  that  there  is  now  a  Board  of  Engineer  Officers 
in  session  at  1415  Washington  avenue,  which  has  under  consideration  a  general  bridgo 
law  covering  the  Mississippi  River  below  the  Eads  bridge. 
The  Board  would  be  glaa  to  hear  your  views  on  the  subject. 
They  will  be  in  session  to-day  and  to-morrow  from  10  a.  m.  to  4  p.  m. 
If  you  are  not  able  to  attend  in  person,  the  Board  would  like  to  receive  a  table 
giving  the  lengths,  the  breadths  over  all,  the  heights  to  top  of  pilot-house,  and  tho 
heights  to  top  of  chimneys  of  all  of  your  company's  largest  steamers. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Sutrr, 
Lieut.  Col,  of  Enginetrs,  U.  S,  A.. 
Mr.  John  A.  Scuddrr. 

President  Saint  Louis  and  New  Orleans  Anchor  Line. 

Saint  Louis,  Mo.,  January  18,  1883. 
Sir  :^  I  have  the  honor  to  inform  you  that  there  is  now  a  Board  of  Engineer  Officera' 
in  session  at  1415  Washington  evenne,  which  has  under  consideration  a  general  bridgo. 
law  covering  the  Mississippi  River  below  the  Eads  bridge. 
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The  Board  would  be  glad  to  have  your  views  on  the  subject. 
They  will  be  in  session  to-day  and  to-morrow,  from  10  a.  m.  to  4  p.  m. 
If  yon  are  not  able  to  attend  in  person,  the  Board  wonld  like  to  receive  a  table  giving 
the  lengths,  the  breadths  over  all,  the  heights  to  top  of  pilot-honse,  and  the  heights 
to  top  of  chimneys  of  all  of  your  company's  largest  steamers ;  and  also  the  lengths 
and  breadths  of  year  largest  tows,  inclnding  tow-boat,  with  diagram  showing  ar- 
rangement of  tow. 

Very  respectfally,  your  obedient  servant, 

Chas.  R.  Suter, 
Liwt  Col,  o/Mngineera,  U,  S.  A* 
Mr.  Henry  C.  Haarstick, 

rreHdent  Saint  Louis  and  MUaisHppi 

Valley  Transportation  Company, 

Oonsideration  of  Senate  bill  275  was  resamed. 
The  foUowiDg  resolution  was  adopted : 

Resolvedj  That  in  lien  of  the  words  <' rivers  between  its  mouth  and  La  Salle,"  in  the 
title  of  the  bill,  the  following  be  snbstitated,  **  Illinois  and  Des  Plaines  rivers,  be- 
tween the  mouth  of  the  Illinois  and  the  city  of  Joliet." 

The  following  resolution  was  adopted : 

Keaolvedy  That  in  the  opinion  of  the  Board  the  following  be  substituted  for  section  1: 
That  any  persons  or  corporation*  having  lawful  authority  may  hereafter  erect 
l)ridges  at  points  where  said  construction  will  not  materially  affect  the  interests  of 
navigation  across  the  Missouri,  the  Illinois,  the  Des  Plaines  and  the  MLississippi  rivers, 
between  the  points  above  mentioned  for  railroads  or  other  nses,  upon  compliance 
with  the  provisions  and  lequirements  of  this  act ;  and  hereafter  no  bridges  sball  be 
built  within  said  limits,  except  under  the  said  provisions  and  requirements. 

The  following  was  adopted: 

Besolved,  That  the  following  be  added  to  Senate  bill  275: 

That  any  permission  granted  by  the  Secretary  of  War,  under  the  provisions  of  this 
■act,  for  the  construction  of  a  bridge,  shall  be  null  and  void  if  said  construction  be 
not  actually  commenced  within  one  year  and  completed  within  two  years  from  the 
4late  of  said  permission. 

Section  6  of  Senate  bill  275  was  then  discussed. 
The  following  was  adopted : 
Line  1,  change  to  read — 

That  all  draw-spans  authorized. 

Section  7,  line  1,  changed  to  read — 

That  in  all  high  bridges  authorized  by  this  act,  except  as  hereafter  provided  in  seo* 
tion  — ,  all  spans  covering,  etc. 

Line  3,  stop  at  words  *'  high  spans." 

Line  4,  omit. 

Section  8,  lines  1  and  2,  change  to  read — 

That  aU  piers  shall  be  built  parallel  with,  etc. 

Lines  6,  6,  7,  change  to  read — 

Imperfect  foundations,  which  will  lessen  the  required  water-way,  will  not  be  per* 
mitted. 

Section  9,  consideration  postponed. 

Section  19,  strike  out,  '^substance  to  be  made  a  special  section  for 
Upper  Mississippi." 

Section  20,  omit,  and  substitute  a  section  offered  by  Major  Mac* 
kenzie. 

Section  21,  line  7,  change  to  read — 

•Conspicuous  place  on  or  near  all  high  bridges  the  clear  head-room. 
Line  9^  change  to  read — 
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This  height  to  be  readily  visible  to  the  naked  eye  from  any  point  in  the  channel  oi 
the  river  lor  a  stretch,  etc. 

Line  13,  add — 

Bridge,  and  that  on  all  low  bridges  there  shall  be  displayed  at  points  plainly  visi- 
ble to  boats  passing  through  the  draw  a  record  showing  the  stage  ol*  water  or  whether 
the  river  is  rising  or  falling. 

Section  22,  line  1,  chao^e  to  read — 

Constrocted,  maintained,  and  managed  under. 

Section  23,  no  change. 

Section  24,  line  3,  change  to  read — 

Construct  safe  and  suitable  passage-ways. 
Section  25,  line  3,  change  ,to  read — 
Act  so  as  to  preserve  free  and  convenient  navigation. 

Line  5,  omit  all  after  word  <<  expense  "  and  insert  following  as  a  new 
section : 

Sec.  2C.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  the  entire  removal  of  aoy  bridge  constructed  under 
the  provisions  of  this  act,  at  the  expense  of  the  owners  thereof,  whenever  Congresa 
shall  decide  that  the  public  interests  require  it,  is  also  expressly  reserved. 

At  3  p.  m.  the  following  telegram  was  received: 

PiTysBURGU,  Pa.,  18—. 
We  will  send  a  representative.    What  day  should  he  get  there  f  «  Answer  quick. 

R.  Barrows, 
Secretary  Coal  Exchange^ 
Lieut.  Col.  C.  R.  Scter. 

The  following  answer  was  returned.    Telegram : 

Board  will  be  in  session  the  remainder  of  the  week.    Come  as  soon  as  possible. 

SUTER, 

Engineer$, 
R.  Barrows, 

Secretary  Coal  Exchange^  PltUhurgh^  Pa, 

At  3.30  p.  m.  Mr.  Samuel  Brown,  of  Pittsburgh,  appeared  before  the 
Board.    He  is  engaged  in  the  coal  business. 

Clear  bead-room  of  63  feet  above  high  water  would  be  sufficient  for 
bis  busiuess.  Width  of  span  is  their  pressing  necessity.  Flanking 
width  of  fleet  is  700  feet  j  length  of  single  l;oats  is  170  feet.  At  Hen- 
derson the  bridge  gives  500  feet  width  of  span.  At  present  have  to- 
double  trip  at  Henderson.    Lose  one  day;  costs,  $250. 

Need  wider  spans  on  Mississippi  below  Cairo,  because  have  to  flank 
under  bridges,  unless  they  double  trip  at  great  expense. 

Length  of  fleet  680  feet  by  200  feet  for  length  of  tow-boat.  Total,  SSO- 
feet. 

This  for  a  tow  of  four  lengths.  Ought  to  have  700  feet ;  800  feet 
would  suit  better,  and  no  question  of  practvpability  of  800  feet  span. 
They  flank  by  Memphis  as  they  used  to;  straighten  out  into  Tennessee 
chute,  about  at  foot,  by  Fort  Pickering. 

Mr.  Brown  left  at  4  p.  m. 

Adjourned  at  4.30  p.  m.  to  meet  at  10  a.  m.  to-morrow. 

Saint  Louis,  Janvary  10, 1888. 

Board  met,  pursuant  to  adjournment,  at  10  a.  m.  Present,  all  th» 
members  and  the  recorder. 

Capt.  James  Good,  superintendent,  and  Mr.  Henry  C.  Hnarstick,. 
president  of  the  Saint  Louis  and  Mississippi  Valley  Transportation  Com* 
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pany,  appeared  before  the  Board.    Tbey  submitted  the  table  and  dia- 
grams called  for  in  the  letters  written  to  them  yesterday,  as  follows : 

Saint  Louis,  January  19,  1888. 
Dear  Sir:  I  have  jonr  favor  of  19th  instant  asking   information  concerning  our 
boats,  barges,  size  of  tows,  etc. 
Onr  barges  (largest) :  f 

Feet 

Length 235 

Width 41 

Oar  boats  (largest) : 

Length,  including  wheel 260 

Width 46 

Height  top  of  pilot  house 52 

Height  top  of  chimneys 75 

Tow  of  seven  barges  (as  per  diagram),  length,  including  boat  hitche<l  up  ....  660 
Width 206 

Very  respectfully, 

Hexrt  C.  Haarstice, 

Prendmt. 
Lieut.  Col.  Chas.  R.  Suter, 

Corp$  of  EngineerSf  U,  8,  A, 

Mr.  Haarstick  said  they  do  not  take  full  tow — Saint  Louis  to  Cairo — 
at  low  water,  but  send  two  tow-boats  at  extra  expense,  then  double  np 
at  Cairo,  and  send  one  tow-boat  below  Cairo. 

If  channel  were  improved  could  send  full  tow  from  Saint  Louis  at  low 
-water. 

Mr.  L  M.  Mason,  superintendent  of  the  Anchor  Line,  came  in  at 
10.16. 

Oeneral  discussion  followed  of  the  conditions  of  towing  on  the  Mis- 
sissippi Eiver  below  the  mouth  of  the  Missouri,  and  of  the  necessary 
requirements  of  bridges  in  order  not  seriously  to  harass  navigation. 

Mr.  Haarstick  says  his  barges  stand  about  15  feet-out  of  water  and 
run  all  the  year,  and  so  are  subject  to  all  kinds  of  weather,  especially 
wind. 

In  the  Ohio  the  coal-boats  are  very  low  in  the  water,  and  run  only 
three  to  five  months  in  the  year.  Says  the  diagram  submitted  is  of  a 
full  tow,  the  size  below  Cairo.    Says  his  barges  cost  about  $14,000. 

On  the  Ohio  few  of  the  boats  are  brought  back. 

Valley  line  took  down  one  tow  in  1887  of  a  total  length  of  900  feet, 
including  tow-boat. 

Captain  Good  says  boils  and  cross  currents  cause  very  careful  hand- 
ling, especially  when  complicated  with  wind,  which  is  very  troublesome 
between  Saint  Louis  and  Cairo.  When  a  bridge  is  added,  the  problem 
becomes  almost  always  really  dangerous  to  the  safety  of  the  tow. 

Span  should  be  next  the  shore  the  fleet  is  floating  along.  Eight  hun- 
dred feet  span  would  probably  be  sufficient. 

Boils  in  Louisiana  bendn[)reak  fastenings  of  fleet ;  3-inch  lines. 

Twenty-two  or  twenty-three  revolutions  cut  down  to  nine. 

Think  will  have  to  lay  up,  and  always  run  the  bridge  proposed  at 
Orand  Tower,  111.,  in  the  day-time. 

Think  minimum  span  between  Saint  Louis  and  Cairo  should  be  650 
feet;  nothing  less  than  750  feet  below  the  mouth  of  the  Ohio. 

Anchor  and  Valley  transportation  lines  have  already  to  carry  their 
own  navigation  insurance }  hence  bridge  obstruction  is  a  very  serious 
detriment. 

Should  have  at  least  two  spans  below  Cairo. 

Captain  Mason  says  to  be  necessary  at  Memphis  three  spans — one 
750  feet,  two  GOO  feet,  and  headroom  85  feet;  at  Grand  Tower  three 
©pans— one  750  I'eet,  two  COO  feet. 
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Captain  Mason  says  for  Anchor  Line  highest  pilot-honse  G5  feet, 
chimney  92  feet. 

These  gentlemen  left  at  11.45  a.  m.  The  minutes  of  yesterday's  meet- 
ing were  then  read  and  approved. 

A  copy  of  Senate  bill  275  rewritten,  with  all  the  changes  previously 
adopted  by  the  Board,  was  then  laid  before  Board. 

Discussion  of  the  bill  was  resumed. 

The  following,  introduced  by  Major  Mackenzie,  was  adopted : 

Besohed,  That  in  the  title  of  the  bill  the  words  ''port  of  Saint  Paul"  be  omitted, 
«Dd  tlie  words  "  mouth  of  the  Minnesota  River"  be  substitated. 

The  following  was  introduced  by  Colonel  Suter: 

Moved  that  this  Board  represent  to  the  Engineer  Department  the  desirability  of 
^establishing  nniform  high-water  grade  Hues  for  the  Tarions  rivers  mentioned  in 
Senate  biU  number  275,  and  recommend  to  the  department  that  orders  to  that  effect 
be  issued  to  its  officers,  and  that  the  same  course  be  recommended  to  the  Mississippi 
And  Missouri  River  Commissions,  in  order  that  some  uniform  standard  line  may  be 
determined  from  which  heights  of  bridges  authorized  under  this  act  shall  be  meas- 
tired. 

Adopted. 

The  following  telegram  was  received  at  1  p.  m.: 

Pittsburgh,  Pa.,  January  19, 1888. 
Capt.  John  S.  Dravo,  our  representative,  starts  to  Saiut  Louis  to-night. 

PiiTSBUKQH  Coal  Exchanob. 
Lieut.  Col.  Cha8.  B.  Sutbr. 

The  following  was  introduced  by  Colonel  Suter: 

Moved  that  the  special  sections  of  Senate  bill  number  375  be  considered  by  commit- 
tees of  this  Board,  composed  of  the  members  most  familiar  with  the  streams  to  which 
the  sections  pertain,  and  that  these  committees  report  to  the  full  Board  their  recom- 
mendations and  the  reasons  therefor.  The  committees  to  be  appointed  by  the  presiding 
officer. 

Adopted. 

Majors  Mackenzie  and  Handbury  were  appointed  to  take  the  Missis- 
49ippi  above  the  mouth  of  the  Missouri  and  the  Illinois  Kivers — sections 
12, 13, 18. 

Colonel  Suter  and  Major  Mackenzie,  to  take  the  Missouri  River — sec- 
tions 10, 11.  Colonel  Suter  and  Major  Miller,  to  take  the  Mississippi 
Biver  below  the  mouth  of  the  Missouri  River — sections  14, 15, 16, 17. 

The  Board  then  continued  its  work  by  committees  as  above  named. 

At  2  p.  m.  Capt.  Charles  S.  Rogers,  of  the  l^aples  Packet  Company, 
called  on  Major  Handbury  with  regard  to  Illinois  River  traffic,  and  was 
referred  to  the  subcommittee  on  that  river. 

Board  adjourned  at  4.30  p.  m.  to  meet  at  10  a.  m.  tomorow. 

Saint  Louis,  January  20, 1888. 

Board  met  pursuant  to  adjournment  at  10.45  a.  m.  Present  all  the 
members  and  the  recorder. 

The  minutes  of  yesterday's  meeting  were  read,  slight  alterations  were 
made,  and  they  were  then  adopted. 

The  following  was  offered  by  Major  Mackenzie : 

ReBolved,  That  in  section  1  line  4,  after  the  word  "  may/'  the  words  be  added  ''when 
linblic  necessity  so  demands." 

Seconded  for  adoption  by  Major  Handbury.    Carried. 
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The  following  letter  was  received  : 

Saint  Louis,  Mo.,  January  VJ,  188a 
Dear  Sir  :  Below  please  find  the  height  in  detail  of  au  Anchor  Line  steamer : 

FeeU 

From  the  water-liDeof  hull  to  main  deck ^ 

From  main  deck  to  holler  deck 1^ 

From  holler  deck  to  top  of  sky>lij(ht  roof 16 

Fiom  sky-light  roof  to  top  of  tezas 9 

From  top  oftexas  to  top  of  pilot-house Ig 

From  top  of  pilot-house  in  hue  of  the  chimneys  to  top  of  chimneys 27 

Total 92 

Yours,  truly, 

Isaac  M.  Mason, 

SuperintendtnU 
Lieut.  Col.  C.  R.  Sutbr, 

Corps  of  Engineert,  U.  8,  A. 

The  following  was  introduced  by  Colonel  Suter  and  adopted : 

Reaolvedf  In  the  case  of  all  hridges  built  under  the  provisions  of  this  act,  the  ap- 
proaches to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  Iree  discharge  of  the  river  in  seasons  of  flood,  and  any  encroachment  on  the  high- 
water  cro&s-section  by  solid  embankments  or  otherwise,  which  will  result  in  unduly 
accelerating  the  high-water  current  at  the  site  of  the  bridge,  shall  not  be  allowed. 

The  following  substitute  for  section  9  was  offered  by  Major  Macken- 
zie and  adopted: 

Sec  9.  Thac  any  persons  or  company  constructing  any  bridge  under  authority  of 
this  act  shall  build  and  maintain  at  all  times,  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  guard  fences,  and  similar  devices  as  may  be  necessary  to  insnre 
at  all  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge 
site,  and  for  the  guiding  of  rafts,  steam-boats,  and  all  other  water  craft  safely  under 
or  through  said  bridge.  And  if  at  any  time  after  the  construction  of  the  bridge  and 
its  accessory  works  the  approaches  to  draw-openings,  channel-spans,  or  raft  passages 
in  bridges  over  the  navigable  waters  referred  to  in  this  act,  are  found  to  be  dan^rer- 
ous  or  difficult  of  access  by  any  important  class  of  river  traffic,  the  Secretary  of  War 
may,  upon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  order 
the  parties  owning  or  controlling  said  bridge  to  construct  and  maintain  such  addi- 
tional sheer-booms,  dikes,  and  other  devices  as  will  obviate  the  difficulty  mentioned, 
which  additional  sheer-booms,  dikes,  and  other  devices  shall  be  built  and  maintained 
at  their  own  expense  by  the  parties  owning,  controlling,  or  operating  said  bridge. 

Consideration  of  Senate  bill  275  was  then  resumed  by  committees. 
The  committee  on  sections  12, 13,  and  18  at  11.40  reported  as  fol- 
lows: 

The  committee  appointed  to  consider  sections  12,  13,  and  18  of  Senate  bill  275,  Fif- 
tieth Congrebs,  first  session,  have  the  honor  to  report  as  follows: 

Sections  12  and  13  refer  to  bridges  over  the  navigable  portions  of  the  Missiasippr 
River  above  the  mouth  of  the  Missouri,  and  section  IS  to  bridges  over  the  Illinois 
River, 

The  provisions  of  the  bill  as  presented  for  the  consideration  of  the  committee  are— 

That  on  the  river  above  Keokuk  high  bridges  shall  have  channel  spaus  givinz  30O 
feet  clear  channel-way  and  50  feet  head-room ;  for  low  bridges,  draw  openings  have 
200  feet  clear  channel-way,  and  fixed  spaus  having  channel-way  of  300  £et  and 
head-room  of  10  feet  at  high  water.  Below  Keokuk  high  bridges  to  have  channel 
spans  of  350  feet,  with  head-room  of  80  feet  over  low  water  and  50  feet  above  high 
water ;  low  bridges  having  draw  openings  giving  300  feet  clear  channel-way,  and 
the  fixed  spans  shall  be  350  feet,  and  clear  nead-room  shall  not  be  less  than  10  feet  at 
hiffh  water.  For  the  Illinois  River  high  bridses  give  channel  spans  of  300  feet  and 
height  of  50  feet ;  low  bridges  give  openings  of  160  feet. 

Ponton  bridges  with  openings  of  400  feet  are  also  provided  for  the  Upper  Mississippi 
and  lUinois  Rivers. 

The  business  of  the  Upper  Mississippi  River  above  Keokuk  is  essentially  of  the  same 
character  as  below,  ana  the  accommodations  required  in  the  two  sections  are  about 
the  same.  The  rafting  traffic  recjnires  the  greatest  space  for  handling,  and  some  rafia 
start  f^om  above  Lake  Pepin,  within  30  mues  of  Saint  Paul. 
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For  the  pnrpoae  of  rednoiDgtbe  cost  of  transportfttion  the  size  of  rafts  has  been  in- 
oreaaed,  and  many  rafts  are  now  moved  down  the  river  from  its  upper  limits  600  feet 
long  and  nearly  300  feet  wide. 

Mft  or  channel  spans  in  high  or  low  bridges  having  350  feet  waterway  are  needed 
for  passing  such  a  raft.  The  draw  openings  in  low  bridges,  which  low  bridges  are  as 
a  rme  the  class  in  nse  on  this  portion  of  the  Mississippi,  are  need  by  passenger  and 
freight  boats  and  all  tows  except  rafts,  and  in  some  cases  it  is  more  convenient  to  nse 
such  draw  openings  for  the  passage  of  rafts  (the  rafts  being  split)  than  the  fixed 
channel  spans.  For  large  tows  and  half  rafts  a  width  of  200  feet  is  required  for  safe 
and  convenient  navigation. 

Many  of  the  bridges  over  the  Upper  Mississippi  are  low  bridges,  having  draw  open- 
ings of  160  feet  and  raft  span  of  250  feet.  In  a  few  cases  of  bridges  built  nnder  au- 
thority of  CoDgress  the  openings  are  less,  and  in  soAie  cases  they  are  greater.  Nota- 
bly at  Louisiana.  Mo.,  where  two  draw  openings  of  200  feet  each  are  given.  The 
dimensions  160  feet  and  250  feet  were  fixed  uiauy  years  ago.  A  necessary  chanee  in 
tiie  system  of  river  transportation  makes  these  dimensions  now  inadequate,  and  ad- 
vances in  the  science  of  bridge-building  makes  it  as  proper  to  require  openings  of 
200  feet  and  350  feet  as  it  was  to  give  tlie  earlier  dimensions  when  they  were  fixed 
upon. 

The  height  proposed  in  the  bill  as  printed  for  high  bridges  is  .50  feefc.  Bat  the  high 
bridges  now  existing  over  the  Upper  Mississippi  River  all  of  them  give  a  height  of 
over  55  feet^  and  this  heisht  will  permit  the  pihssage  of  all  steamers  now  in  use  on  the 
Upper  Mississippi  and  or  steamers  best  adapted  to  the  Upper  Mississippi  trade  at  all 
stages,  provided  their  chimneys  be  lowered  at  extreme  high  water.  This  height  of 
55  roet,  while  it  is  not  as  great  as  might  be  desired,  will  be  acceptable  by  the  river 
interests  of  the  Upper  Miseissippi  as  a  compromise.  All  bridges  are  obstructions  to 
navigation,  and  each  bridge  adds  its  quota  to  the  expense  of  transportation,  attend- 
ing delays,  and  difficulties  of  passage  through  it.  Bridges  with  inadequate  spans  and 
openings  cause  more  trouble,  delay,  and  expense  to  navigation  than  bridges  with 
proper-sized  spans  and  openings.  The  dimensions  of  existing  bridges  over  the  Upper 
Mississippi  (excepting  height  of  high  bridges)  should  not  bo  taken  as  a  guide  in  es- 
tablishing the  dimensions  to  be  preserved  in  future  bills. 

The  conditions  on  the  Illinois  are  similar  to  those  on  the  Upper  Mississippi,  and  the 
business  which  is  to  be  handled  on  the  Illinois  (in  its  future  improved  condition)  is, 
excepting  rafrs,  the  same  as  the  business  of  the  Upper  Mississippi,  and  requirements 
as  to  bridges  should  be  about  the  same,  with  the  exception  that  on  the  Illinois,  there 
being  no  raft  interest  to  accommodate,  draw-openings,  it  is  thought,  need  not  exceed 
160  feet  as  provided  for  in  the  bill. 

In  the  opinion  of  the  committee  the  conditions  required  for  bridges  over  the  Upper 
Mississippi  at  various  points  above  the  mouth  of  the  Missouri  being  the  same,  and 
those  for  brid(^  on  the  Illinois  being  essentially  the  same  as  on  Upper  Mississippi, 
and  with  the  idea  that  it  is  advisable  to  simplify  the  bill  as  much  as  possible,  it  is 
saggested  that  all  the  requirements  for  the  Upper  Mississippi  and  the  Illinois  be  com- 
bined in  one  section.  For  the  reasons  given,  the  committee  recommend  the  omission 
of  sections  12,  13,  and  18,  and  the  substitution  of  the  present  section  as  appended. 

The  present  project  for  the  improvement  of  the  Illinois  River,  which  the  United 
States  and  the  State  of  Illinois  are  now  carrying  into  execution,  contemplates  the 
accommodation  of  steam-boats  of  the  same  dafls  as  those  navigating  the  upper  Mia- 
•iasippi  and  Missouri  rivers. 

A.  Mackenzie, 

JUajor  of  Engineen. 
Thos.  H.  Handburt, 
Mtyor  of  JCngineers, 

Sxo.  12.  That  all  high  bridges  over  the  Mississippi  River  above  the  month  of  the 
Missouri,  and  over  the  Illinois  and  Des  Plaines  riven,  authorized  by  this  act,  shall 
bave  one  or  more  channel-spans,  each  havins  not  less  than  350  feet  dear  channel- way 
«nd  not  less  than  66  feet  dear  head-room  at  high  water. 

That  all  low  bridges  over  the  same  shall  have  two  or  more  draw  openings,  each 
having  not  less  than  200  feet  clear  channel- way,  and  in  addition  to  said  draw  open- 
ings, all  said  low  bridges  shall  have  one  or  more  fixed  channel-spans,  each  having 
not  less  than  350  feet  dear  ohannel  way ;  and  every  part  of  the  snperstmotnre  of  said 
low  bridges  shall  give  a  clear  head-room  of  not  less  than  10  feet  at  high  water: 
Provided,ThAi  all  spans  of  both  the  high  and  low  bridges  shall  be  so  located  as  to 
afford  the  greatest  possible  accommodation  to  the  river  traffic ;  Fravided  aUOf  That  in 
case  of  alow  bridge,  if  the  physical  oharacteristics  of  the  locality  so  require  and  the 
interests  of  navigation  be  not  injared  thereby,  the  lengths  of  the  fixed  spans  or  the 
nnmber  of  draw  openings  may  be  redneed :  Provided  al90f  That  if  the  interests  of  nav- 
igation 80  veqnlrey  the  dear  ohannd  ways  of  any  bridge  located  in  the  immediate 
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vicinity  of  an  existine  bridge  legalized  by  an  act  of  Congress  may  be  made  to  com* 
spond  in  length  and  location  of  spans  to  the  clear  channel-spans  of  said  existing 
bridge :  Proved  also,  That  for  any  two  adjacent  draw  openings  of  200  feet  each,  one 
draw  opening  of  300  feet  may  be  substituted,  if  the  interests  of  navigation  be  not  in- 
jured tnereby :  Provided  further,  That  in  low  bridges  over  the  Illinois  and  Des  Plainea 
rivers,  two  or  more  draw  openings  of  not  less  than  160  feet  each  may  be  permitted: 
Provided  further^  That  on  the  Mississippi  River  above  the  mouth  of  the  Missonri  and 
on  the  Illinois  and  Des  Plaines  rivers,  all  brides  may  be  constructed  as  pile  and  pon- 
ton bridges  similar  to  the  ponton  railway  bridge  at  Prairie  du  Chien,  Wis.,  legalized 
by  act  of  Confess  approved  June  6, 1874,  and  such  bridges  shall  be  provided  with  a 
ponton  draw  giving  not  less  than  400  feet  clear  channel  way  for  each  navigable  chan- 
nel of  the  river,  and  such  other  openings  for  the  passage  of  rafts  and  logs  as  in  the 
opinion  of  the  Secretary  of  War  may  l^  necessary  :  And  provided  further f  That  pile 
and  ponton  bridgea  shall  be  subject  to  all  the  restrictions  of  this  act  as  regards  plans, 
location,  and  accessories  as  provided  for  in  case  of  high  and  low  bridges  so  far  as  they 
are  applicable  to  such  kind  of  bridges. 

Moved  by  Colonel  Siiter  that*  this  report  be  accepted  and  the  recom- 
mendations adopted.    Seconded  by  Major  Miller.    Carried. 
The  committee  on  sections  14, 15, 16,  17  then  reported  as  follows : 

The  committee  appointed  by  resolution  of  the  Board  of  January  19,  1888,  to  import 
on  sections  14, 15, 16, 17,  of  Senate  bill  275,  have  the  honor  to  submit  the  following: 

Strike  out  section  14  and  substitute  therefor  the  following : 

Sec.  14.  That  all  bridges  over  the  Mississippi  River  between  the  mouth  of  the  Mis- 
souri River  and  a  point  8  miles  above  the  £ads  bridge  over  the  Mississippi  River  at 
Saint  Louis,  Mo.,  snail  be  high  bridges,  with  unbroken  and  continuous  spans  having 
at  least  one  channel-span  of  not  less  than  500  feet  clear  water-way  ;  all  other  spans 
to  have  a  clear  water-way  of  not  less  than  400  feet ;  all  spans  to  have  a  clear  head- 
room of  not  less  than  55  feet  at  high  water. 

The  committee  is  governed  by  the  following  considerations  in  recommending  the 
change  suggested: 

Low  bridges  are  considered  inadmissible  below  the  mouth  of  the  Missouri  River  on 
account  of  the  intolerable  delay,  danger,  and  difficulty  of  passage  offered  and  liabili- 
ties of  change  in  the  position  of  the  channel. 

Channel-spans  of  500  feet  are  suggested  as  affording  ample  and  necessary  facility 
for  the  passage  of  the  large  rafts  which  come  down  the  river.  Other  spans  of  400  feet 
are  recommended  as  required  to  afford  ample  water-way  for  the  flood  water  of  the 
river  and  fair  facility  for  passing  through  such  spans,  if  desired,  at  high  water.  A 
clear  head-room  of  55  feet  is  recommended  as  p;iving  sufficient  room  to  allow  the  pas- 
sage of  all  boats  now  navigating  this  or  the  river  sHiove,  or  that  can  now  pass  under 
the  Eads  bridge. 

The  committee  also  recommend  that  for  section  15  the  following  be  substituted: 

Sec.  15.  That  all  bridges  over  the  Mississippi  River,  between  the  Eads  bridge  over 
said  river  at  Saint  Louis,  Mo.,  and  a  point  8  miles  above  said  bridge,  shall  be  high 
bridges,  with  unbroken  and  continuous  spans,  and  shall  have  channel-spans  of  not 
less  than  500  feet  clear  water-way  over  that  portion  of  the  river-bed  included  be- 
tween the  harbor  wharf  lines  as  now  established  or  as  may  hereafter  be  established 
by  proper  authority ;  all  spans  over  the  remaining  portion  of  the  present  river> bed 
to  have  a  clear  water-way  of  not  less  than  300  feet,  and  the  clear  head-room  under  all 
spans  shall  not  be  less  than  55  feet  above  high-water  mark. 

Your  committee  is  constraiued  to  this  action  by  the  same  considerations  as  above 
mentioned,  and  in  addition  by  a  desire  to  so  plan  the  bridges  which  may  be  con- 
structed in  the  harbor  of  Saint  Louis  as  to  afford  the  least  obstrnction  to  harbor  traf- 
fic, and  to  conform  to  snch  harbor  lines  as  are  now  or  may  be  hereafter  established. 
Your  committee  recommend  for  section  16  the  following  substitute : 

Sec.  16.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  at 
Saint  Louis,  Mo.,  and  the  mouth  of  the  Ohio  River  shall  be  high  bridges  with  unbro- 
ken and  continuous  spans,  having  at  least  one  channel-span  of  not  less  than  700  feet 
clear  water-way;  all  other  spans  to  have  a  clear  water-way  of  not  less  than  500  feet. 
All  spans  to  have  a  dear  head-room  of  not  less  than  70  feet  at  high  water. 

The  changes  recommended  are  judged  desirable  for  the  following  reasons : 

The  length  of  a  full  or  high- water  tow  of  the  Mississippi  Valley  Transportation  Com- 

Sany  is  660  feet,  and  in  navigating  snch  a  tow  down  stream  it  is  absolutely  necessary  to 
ank  or  work  obliquely  to  the  current.  These  tows  are  also  subject  to  much  trouble  on 
account  of  wind,  exposing  as  they  do  a  very  large  surface,  about  15  feet  above  water, 
to  its  influence.  For  these  reasons  it  would  be  a  very  exceptional  case  when  one  of 
these  tows  could  pass  through  the  channel-spans  in  a  normal  direction.  On  the  con- 
trary an  oblique  passage  would  generally  be  made.  The  committee  are  therefore  of 
the  opinion  that  a  channel-span  of  700  feet  is  the  least  that  shoold  be  allowed  for 
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tlie  oonyenience  of  snoli  traffic.    The  other  spans  are  made  at  least  500  feet  for  con- 
venience of  navigation  and  for  the  passage  of  floods  of  hieh  water. 

The  draw-spans  are  omitted  as  entirely  unnecessary  in  a  high  bridge ;  a  clear  head- 
room of  70  fnet  being  considered  ample  to  allow  the  passage  of  all  boats  now  navi- 
gating, or  likely  in  the  futnre  to  navigate,  this  portion  of  the  river  if  they  lower  their 
ohimneys,  ample  room  being  thns  allowed  for  height  of  pilot-house. 

For  section  17  substitute  as  follows: 

Sec.  17.  That  all  bridges  constructed  over  the  Mississippi  River  between  the  mouth 
of  the  Ohio  River  and  Natchez,  Miss.,  shall  be  high  bridges  with  unbroken  and  con* 
tinuons  spans,  having  at  least  one  channel-span  of  not  less  than  800  feet  clear  water- 
way, all  other  spans  to  have  a  clear  water-way  of  not  less  than  600  feet.  All  spans  to 
have  a  clear  head-room  of  not  less  than  70  feet  at  high  water. 

The  considerations  which  lead  the  committee  to  recommend  these  dimensions  are  the 
same  as  for  changes  deemed  advisable  in  the  last  section.  In  this  part  of  the  river 
'the  large  cosJ-tows  from  Pittsburgh  are  880  feet  in  length  and  create  a  necessity  for  a 
corresponding  increase  in  width  of  channel-span.  This  increase  is  not  made  in  the 
same  proportion  as  above  because  these  coal-tow^  being  very  low  in  the  water,  are  not 
BO  liable  to  be  affected  by  wind* 

Chas.  R.  Suter, 
Lieut  Col.  of  Engineers,  U,  S»  A, 
A.  M.  Miller, 
Major  of  Engineers,  U,  8.  A. 

Saint  Louis,  January  20,  1888. 

The  report  was  accepted.  Colonel  Sater  moved  the  adoption  of  sec- 
tions 14  and  15  as  amended  by  committee.    Carried. 

Colonel  Suter  moved  adoption  of  section  16  as  amended  by  commit- 
tee.   Seconded  by  Major  Miller. 

Discussion  followed. 

Last  motion  withdrawn  by  Colonel  Suter.  The  following  was  moved 
by  Major  Miller: 

Besolvedj  That  in  the  opinion  of  the  Board,  draw  openings  in  bridges  between  the 
Eads  Bridge  at  Saint  Louis,  Mo.,  and  the  mouth  of  the  Ohio  River  are  not  admissible. 

Seconded  by  Colonel  Suter. 

Major  Handbury  moved  to  amend  Major  Miller's  resolution  above  by 
addlngthe  words  at  the  end  of  the  resolution,  ^^  under  any  circumstances." 

Seconded  by  Major  Mackenzie. 

Amendment  carried — 3  ayes  to  1  no.  Vote  on  resolution  as  amended — 
resolution  lost  by  tie  vote. 

The  following  was  moved  by  Major  Mackenzie: 

Besolvedf  That  in  the  opinion  of  the  Board  steamers  can  not  safely  pass  through 
draw  openings  of  practicable  width  in  bridges  over  the  Mississippi  River  below  the 
Eads  Bridge. 

Seconded  by  Colonel  Suter.    Carried  unanimously. 

Moved  by  Colonel  Suter  that  the  substitute  for  section  16  be  adopted, 
leaving  out  of  consideration  for  the  present  the  last  clause. 

Seconded  by  Major  Miller.    Carried  unanimously. 

Colonel  Suter  moved  that  the  remainder  of  the  substitute  for  section 
16  be  adopted. 

Seconded  by  Major  Miller. 

Major  Miller  moved  to  amend  the  clause  above  referred  to  by  substi- 
tuting  65  feet  for  70  feet. 

Accepted  by  Colonel  Suter. 

Discussion  followed. 

Amended  motion  carried — 3  to  1. 

Major  Miller  moved  the  adoption  of  the  substitute  for  section  17. 

Seconded  by  Colonel  Suter.  Carried — 3  to  1,  Major  Handbury  voting 
in  the  negative.    See  minutes  of  January  30, 1888. 
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Major  Miller  moved  that  section  5  of  Senate  bill  275  be  omitted  in 
the  recommendations  of  the  Board. 
Seconded  by  Colonel  Suter.    Carried. 
Adjonrned  at  4.30  p.  m.  to  meet  at  10  a.  m.  to-morrow. 


Saint  Louis.,  Mo.,  January  21, 1888. 

Board  met  at  10.20  a.  m.,  pursuant  to  adjournment.  Present,  all  the 
members  and  the  recorder. 

Mr.  John  F.  Dravo,  representing  the  Pittsburgh  Coal  Exchange,  then' 
came  before  the  Board  to  describe  their  necessities  in  the  matter  of 
bridges  over  the  Mississi))pi  Eiver.  He  gave  his  reasons  to  show  that 
the  Lower  Mississippi  is  absolutely  needed  for  transportation  of  coal 
fleets  in  order  to  supply  the  Mississippi  YaJley  with  coal  ]  says  the  rail- 
roads  can  not  supply  the  demand. 

Asks  a  channel- way  of  1,000  feet;  says  800  feet  is  absolutely  the  least 
they  can  get  along  with. 

Mr.  Dravo  laid  before  the  Board  two  diagrams  of  coal  tows,  one  a 
tow  of  the  steamer  Jos.  B.  Williajns : 

Total  length  of  tow,  inclading  tow-boat  and  her  wheel feet..  1,032 

Total  width do  ..  256 

Total  number  of  pieces  in  the  tow 39 

Cargo bnshelB..  821,640 

The  other  tow  was  of  the  steamer  W.  W.  QNeill^  May  17, 1886: 

Total  length,  inclading  tow-boat  and  her  wheel feet . .  904 

Total  width do  ..  310 

Total  number  of  pieces  in  tow 41 

Total  cargo ^ bushels..  764,546 

The  diagrams  are  herewith. 

The  sizes  of  tows  have  largely  increased  since  1882.  He  wants  bridge- 
piers  to  be  located  by  Government  engineers.  Mr.  Dravo  also  sub- 
mitted a  table  of  heights  of  pilot-houses  and  chimneys  of  coal  tow-boats; 
also  left  a  newspaper  cutting,  hereto  appended.    He  left  at  11.10  a.  m. 


[B.  W.  MaoDonald,  coal  ganger  {  office  156  Third  aTennO)  Tesidonoe  Vo.  S28  West  Chestnut  stnet] 

— ^—  bushels. 

LouiRViLLB,  Kt.,  March  19, 1887. 

Measurement  of  Pittsburgh  ooal  for  Grand  Lake  Coal  Company  and  others. 
Thirty  boats  and  fonr  barges  lamp  coal  and  one  barge  nnt  coal  No.  -^.  per  steamer 
Jo9.  B,  mUiam$  to  New  Organs. 
Gcntains  -^—  bushels. 
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(Kewipaper  ontting.] 


Thursday,  January  19, 1888. 


Iidke  Erie  IH$crimination.^Beport  of  the  Commiseion  favore  the  Bailroad  Company. 

The  official  report  of  the  deoision  of  the  interstate  Commerce  Commiflsion  in  the 
case  of  Riddle,  Dean  and  Company  V8,  the  Pittsbargh  and  Lake  Erie  Railroad  Com- 
pany, deciding  some  yery  important  and  interesting  points,  and  in  favor  of  the  rail- 
road company,  has  just  been  pnblished.  Both  shippers  and  railroad  men  have  been 
awaiting  the  report  with  anxiety.  The  coal  company  complained  first  that  the  Lake 
Erie  Railroad,  in  violation  of  section  3  of  the  act  to  regulate  commerce,  was  guilty 
of  giving  nnlawfal  preference  to  other  coal  miners  along  the  Pittsburgh,  McKeesport 
and  Toughiogheny  Railroad,  by  refusing  to  furnish  their  iiroportion  of  cars  daily  to 
the  Rainbow  Coal  Company  and  the  Lake  Shore  Gas  Coal  Company,  for  shipments 
of  coal  to  Buffalo,  N.  T. ;  second  by  giving  unlawful  preference  to  the  coke  trade ; 
and  third  in  failing  to  compel  the  various  mills  and  furnaces  located  along  its  line  to 
unload  ore,  limestone,  and  iron  promptly  from  its  cars,  but  allowed  them  to  stand 
loaded  for  days  at  a  time  on  their  sidings,  and  thereby  gave  an  unlawful  preference  in 
this  matter  to  the  undue  and  reasonable  prejudice  and  disadvantage  of  the  Rainbow 
Coal  and  the  Lake  Shore  Gas  Coal  Company,  and  other  mines  represented  by  com- 
plainants. 

The  commission  finds  that  the  Lake  Erie,  operating  the  Pittsburgh,  McKeesport  and 
Toughiogheny,  is  an  independent  line  witn  close  running  arrangements  and  the  ox- 
change  of  business  between  the  Atlantic  and  Great  Western  Railroad  Company  and 
the  Lake  Shore  and  Michigan  'Southern  Railroad  Company.  These  arrangenionta 
providing  for  the  exchange  of  business  do  not  contain  any  provision  that  is  in  conflict 
with  the  riffht  of  the  connecting  company  to  give  directions  as  to  the  traffic  in  the 
handling  of  which' their  cars  shall  be  used,  when  furnished  bv  either  of  them  to  the 
Pittsburgh  and  Lake  Erie  Railroad  Company,  to  be  loaded  and  returned  to  points  on 
their  respective  lii^es.  The  bulk  of  the  equipment  of  the  Pittsburgh  and  Lake  Erie  is 
used  for  its  local  business  between  New  Haven  and  Toungstown. 

At  the  time  when  this  complaint  was  made,  as  stated  in  tne  opinion,there  was  a ''  car 
famine,"  and  the  road  could  only  furnish  about  one-half  the  number  of  cars  required 
for  the  transportation  of  coal  and  coke.  There  was  a  blockade  at  Buffalo,  and  cars 
carrying  coal  to  that  market  were  detained  on  the  sidings  there  from  ten  days  to  two 
weeks.  In  consequence  of  this  orders  were  issued  by  the  connecting  lines  of  the  Lake 
Erie  road  against  naving  any  of  their  cars  loaded  for  Buffalo,  the  object  being  to  keep 


Digitized  by  LjOOQ IC 


2406     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

fheir  cars  at  home  along  tbeir  own  line  in  transporting  coal  and  coke  to  Ashtabula  and 
Cleveland.  The  evidence  does  not  show  that  any  other  persons  applied  to  the  com- 
pany for  coal  cars  to  Buffalo  during  this  period,  althoagh  it  does  show  that  the  com- 
pany refused  to  allow  coal  cars  to  go  there  for  any  shipper  daring  this  i>eriod  on  ac- 
count of  the  reasons  assigned. 

In  conclnsion  the  Commissioners  say  that  they  are  unable  to  perceive  by  whatoon- 
struction  the  evidence  conld  be  held  to  sustain  the  charge  of  ''  unlawful  preference." 
The  Pittsburgh  and  Lake  Erie  Railroad  Company  was  not  permitting  any  of  its  cars 
to  go  to  Buffalo  for  reasons  which  were  sufficient.  The  report  continues:  ''It  is  in 
no  way  in  conflict  with  either  the  spirit  or  the  letter  of  any  of  the  provisions  of  the 
act  io  regulate  commerce.  These  reasons  were  that  on  account  of  causes,  for  which 
it  was  in  no  way  responsible,  and  for  which  in  no  way  it  could  be  Justly  blamed,  the 
company  then  had  more  work  than  it  conld  possibly  do  in  transporting  freights  over 
its  own  line,  and  if  it  had  permitted  its  coal  cars  to  go  to  Buffalo  with  coal  for  these 
two  mines  it  would  have  thereby  rendered  itself  less  able  to  serve  all  the  business 
over  its  line.  The  company  had  its  le^al  duty  to  perform.  Its  first  and  most  para- 
mount legal  duty  to  the  shipping  public  was  to  make  its  entire  freight  equipment  do 
its  utmost  in  serving  the  shippers  along  its  own  line." 

Dimensions  and  heights  of  Ohio  River  eoal  toW'hoats. 


% 

steamers. 

Length. 

Breadth. 

Height 

to  top 

of  pilot. 

hoiue. 

Helgjht  • 
to  top 
of  chim- 
neys. 

W.W.  O'Neill 

Feet. 
245 
252 
237 
235 
235 
195 

Feet. 
62 
52.6 
48 
45 
45 
42.4 

FeM. 
50 
52 

48 
64 
62 
48 

F»gL 

80 

Jos.  B.  WilliatnB 

88 

John  A.Wood..... 

78 

Boas 

M 

Kavmond  Homor.. 

82 

Smokv  Citv 

78 

John  F.  Walton.... 

Harry  Brown..... 

250 
200 
200 

62 
35 
35 

65 
46 
45 

85 

Fred  Wilson 

Diok  Fulton.. ....a.......... 

J)an  KaineT-r....'r. ...... ...T-nTTr r 

Jim  Wood A 

1P8 
228 

87 
42 

44 

50 

8.L.  Wood 

80 

Iron  Age.. ....... •••... ......•■•.... 

IronsidoB  ..............'.................. 

Anna  Roberts... 

175 
175 
149 
198 
153 
198 
238 
240 
188 
190 

85 
82 
2G 
36 
27 
37 
48 
46 
39 
88 

42 
36 
•       28 
42 
27 
44 
50 
45 
45 
45 

Nellie  Spear 

Jot*  Warne 

Tom  Reese,  No.  2.......... 

B.  D.Wood 

Grand  Lake 

Alioe  Brown 

89 

Gharlev  Brown..................................... 

Sam  Brown................................. 

Alex  Swift 

The  minates  of  yesterday's  meetiDg  were  then  read,  amended,  and 
approved. 
Major  Mackenzie  moved  the  following  change  in  Senate  bill  No.  275 : 

Section  4,  line  13  (19  pencil  corrected  copy),  after  "water"  add  ''and  said  draw 
opening  shall  be  Tisible  from  all  parts  of  the  channel  for  a  distance  of  not  less  than 
1  mile  above  said  opening;  and  wherever  practicable,  and  in  the  interests  of  naviga- 
tion, all  bridges  located  m  the  vicinity  of  important  landings  shall  be  placed  above 
rather  than  below  said  landings." 

Seconded  by  Major  Miller.    Carried. 
Moved  by  Major  Mackenzie  that  in — 

Section  12,  line  18  (pencil  copy),  there  be  added  after  the  word  "traffic"  the  words 
''  and  a  draw  opening  of  low  bridges  shall,  if  practicable,  be  located  next  or  near  one 
shore."  Section  12,  line?  (pencil  copy),  after  word  ''  water  "  add  ''  and  the  clear  head* 
room  under  other  than  channel-spans  may  be  less  than  55  feet,  provided  that  no  part  of 
snch  snperstrnctnre  shall  give  a  less  head-room  than  10  feet  at  high  water,  and  that 
the  interests  of  navigation  be  not  injured  by  such  redaction  in  height  of  said  fixed 
•pans." 
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Seconded  by  Major  Miller.    Carried. 
Moved  by  Major  Mackenzie  tliat  in — 

Section  4,  line  20  (pencil  copy),  there  be  added  after  tbe  words  "cbannel-spans'' 
tlie  words  **  or  draw-openings,"  and  in  section  4,  line  22  (pencil  copy),  after  the  word 
*"  reqnired  "  the  words  "  as  a  part  of  the  necessary  accessory  works  provided  for  in  this 
act,"  and  in  section  4,  line  40  (pencil  copy),  to  omit  the  word  **  require"  and  substi- 
tute *'  also  require  as  a  part  of  said  necessary  accessory  works." 

Adopted. 

The Tollo wing  change  was  moved  by  Major  Mackenzie: 

Section  4,  line  8  (pencil  copy),  omit  "  and  provided  with  such  sheer-booms,  guard- 
fences,  or  other  stmotures." 

Adopted. 

The  following  change  was  moved  by  Major  Mackenzie: 

Section  20,  line  55  (pencil  copy),  after  the  word  "  reports,"  add  the  words  "that  the 
bridge  is  not  a  pnblic  necessity  or ;"  and  add  at  the  end  of  section  20,  <'  that  whenever 
the  Secretary  of  War  has  good  reason  to  believe  that  any  of  the  provisions  of  sections 
8,  9,  and  25  of  this  act  have  not  been  complied  with  by  any  persons  or  company  own- 
ing,  controlling,  or  operating  a  bridge  autnorized  under  the  provisions  of  said  act,  it 
.shall  be  the  duty  of  the  Secretary,  on  satisfactory  proof  thereof,  to  require  the  said 
persons  or  company  to  comply  with  the  provisions  of  said  sections,  and  on  failure  of 
said  persons  or  company  to  comply  with  the  said  requirements  within  a  reason- 
able time,  the  Secretary  of  War  shall  proceed  to  cause  the  necessary  work  reqnired  by 
law,  in  the  form  of  additions,  alterations,  repairs,  or  removal  of  obstructions  to  be 
tnade  at  the  expense  of  the  United  States,  and  shall  refer  the  matter  without  de- 
lay to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  institute, 
in  the  name  of  United  States,  proceedings  in  any  circuit  court  of  the  United  States, 
in  which  such  bridge,  or  any  part  thereof,  is  located,  for  the  recovery  of  the  cost 
thereof,  and  all  moneys  accruing  from  such  proceedings  shall  be  covered  into  the 
Treasury  of  the  United  States: 

"Provided,  That,  in  the  construction  of  additional  accessory  works  not  contemplated 
by  the  approved  plan  of  bridge  and  accessory  works,  no  greater  sum  than  fifteen 
thousand  dollars  shall  be  required  to  be  expended  upon  any  one  bridge  in  a  single 
year: 

** Provided  further.  That  such  sum  of  money  as  may  be  necessary  to  execute  the  pro- 
visions of  this  section  is  hereby  appropriated  out  of  any  money  in  the  Treasury  of  the 
United  States  not  otherwise  appropriated,  to  be  paid  on  the  requisition  of  the  Secre- 
tary of  War." 

Adopted. 

The  following  change  was  moved  by  Major  Mackenzie: 

Section  20,  line  25 (pencil  copy),  for  "one  mile"  substitute  "three  miles.'' 

Adopted. 

The  following  was  moved  by  Major  Handbury: 

Besolved,  That  for  section  7  of  the  pencil  copy  of  Senate  bill  275  before  the  Board 
the  following  be  substituted: 

^ "  Sec.  7.  Tbat  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
Tided  (Sec.  W),  every  span  over  the  water-way  between  the  shore-lines  of  the  river  at 
high  water  shall  give  a  clear  head-room  not  less  than  that  pi  escribed  for  those  over 
•channel-ways:  also  that  in  such  high  bridges  one  or  more  wide  or  channel-spans,  of 
lengths  to  be  nereinafter  prescribed,  shall  be  placed  over  the  main  channel  or  chan- 
nels of  the  river:  and  in  case  the  channel  is  variable  the  number  of  channel-spans 
shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes  of 
boata  under  some  part  of  the  bridge  at  all  stages  of  water." 

Adopted. 

At  the  request  of  Majors  Mackenzie  and  Handbury,  and  in  order  to 
enable  them  to  obtain  further  informatioi  upon  matters  before  the 
Board  which  in  their  opinion  is  essential  to  a  proper  conclusion  of  its 
labors,  the  Board,  at  L  p.  m.,  adjourned  to'meet  at  10  a.  m.  on  Friday, 
January  27, 1888. 
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Saint  Louis,  Mo.,  January  27, 1888. 

Board  met  at  10  a.  m.,  parsuant  to  adjoarnmeDt.    Minutes  of  last 
meetiDg  were  read  and  approved. 
The  following  letter  was  laid  before  the  Board : 

Pittsburgh,  Pa.,  January  24, 1888. 

Mt  Dear  Sir  :  In  answer  to  yonr  inqniiy  as  to  the  effect  of  large  tows  of  coal  on 
the  cost  of  transportation,  after  dilligent  search  I  beg  to  submit  as  follows : 

During  the  war,  when  the  towing  system  was  in  process  of  development  and  steam- 
tugs  had  not  the  capacity  as  now,  10  and  sometimes  15  cents  per  bushel  were  paid  for 
towing  from  Louisville  to  points  below  Cairo.  After  the  war,  when  commercial  and 
trade  prices  had  assumed  normal  values,  the  price  settled  at  about  6  oents  from  Louis- 
ville to  points  below. 

The  history  and  experience  of  the  Grand  Lake  Coal  Company  will  furnish  the  most 
satisfactory  answer  to  your  inquiry.  I  received  from  the  officers  of  the  company  the 
foUowing  statement: 

Commencing  some  time  after  the  close  of  the  war  the  steamer  Chand  Lake,  with  a 
towing  capacity  often  boats,  received  5  oents  per  bushel  for  towing  from  Louisville 
to  New  Orleans  and  intermediate  poinU.  The  Grand  Lake  was  succeeded  by  the 
Grand  Lake  No.  2,  with  a  towing  capacity  of  sixteen  boats.  Owing  to  the  decline  in 
transportation  prices,  the  company  sold  No.  2,  and  built  the  present  J.  B.  WUliamSj 
with  a  present  known  capacity  of  thirty  boats  and  eight  barges,  and  are  now  towing 
coal  with  some  profit  from  Louisville  to  New  Orleans  at  2  cents  per  bushel. 

It  is  claimed  by  parties  in  the  trade  that  if  the  river  is  not  ipjured  by  artificial  ob- 
structions steamers  will  be  construct-ed  in  the  near  future  with  a  towing  capacity  of 
fifty  boats,  carrying  1,000,000  and  over  of  bushels  of  coal.  Onr  people  claim  that  any 
ohaunel-span  at  Memphis  less  than  1,000  feet  will  endanger  the  passage  of  large  tows, 
as  the  river  at  that  point  has  to  be  ^'iianked;''  the  tow,  instead  of  being  in  a  straight 
line,  has  to  be  placed  almost  at  right  angles  with  the  river  channel,  and  would  have 
to  pass  side  wise — the  steamer  and  tow. 

If  the  *< gauge  measure''  of  the  fTilHame  tow  has  not  been  mailed  to  me,  please  do 
80,  as  the  paper  is  Just  now  needed  by  the  company. 
Yours,  very  truly, 

John  F.  Drato. 

Colonel  SuTER. 

The  following  report  of  the  Mississippi  Biver  Commission  on  a  pro- 
posed bridge  at  Memphis  was  then  read: . 

[Extract  from  the  proceedings  of  the  Mississippi  River  Commiaaion  at  its  session  of  May  9  to  H 

1884. J 

General  Comstock,  from  the  special  committee  on  Memphis  bridge,  submitted  as  a 
report  the  draught  of  a  letter,  as  follows: 

Mississippi  River  Commission, 
On  Board  Steamer  Mississippi, 
New  OrleaMf  La,,  May  14, 1884. 
The  Chiev  of  Engineers,  U.  8.  Army: 

Sir  :  I  have  the  honor  to  return  herewith  Honse  bill  No.  2799,  and  the  other  papers 
relating  to  a  bridge  across  the  Missisbippi  River  at  Memphis,  Tenn.,  sent  me  with  your 
indorsement  of  February  13,  1884,  and  to  submit  the  views  of  the  Missiiisippi  River 
Commission,  which  has  duly  considered  the  subject,  in  reference  to  such  a  bridee. 

The  Commission  has  corresponded  with  the  chambers  of  commerce  at  Pittsburgh  and 
Cincinnati:  with  the  president  of  tie  Saint  Louis  and  New  Orleans  Anchor  Line,  and 
the  Saint  Louis  and  Mississippi  Valley  Transportation  Company,  and  has  obtained 
information  from  MaJ.  A.  M.  Miller,  United  States  Engineer,  who  has  observed  the 
method  followed  by  tows  in  passing  Memphis. 

Major  Miller  states  that  large  tows  are  775  feet  long  by  192  feet  wide. 

P.  Follansbee,  of  the  Pittsburgh  Chamber  of  Commerce,  states  that  on  Febniary27, 
1884,  the  steamer  W,  W,  (y^eil  left  Louisville  with  a  tow  of  38  pieces,  carrying 
700,294  bnshels  of  coal,  the  length  of  the  tow,  including  steamer,  being  900  feet  and  its 
width  265  feet. 

When  such  ft  tow  meets  a  bend<jn  the  river  the  steamer  begins  backing,  to  pnll  the 
upper  end  of  the  tow  and  the  tow  itself  away  from  the  concave  bank.  This  opera- 
tion is  called  flanking.  In  this  way,  in  passing  bends,  the  axis  of  the  tow  becomes 
toolined  to  the  axis  of  the  river,  and  in  cases  of  sharp  bends  or  swift  currents  may  be 
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at  right  angles  to  it,  as  seen  in  sketoh  by  Major  Miller,  snbmitted  herewith.  That 
sketch  shows  tows  whioh  passed  Memphis  going  down  the  east  side  of  President's 
Island. 

Major  Miller  states  to  the  Commission  that  tows  also  pass  down  the  west  side  of 
President's  Island,  and  in  that  case,  instead  of  taking  a  position  when  below  the  cus- 
tom-house such  that  their  axes  are  parallel  to  the  current,  as  in  the  sketch,  they  may 
have  to  retain  an  oblique  position  in  passing  nearly  the  whole  of  the  Memphis  front. 
It  mnsc  be  remembered  that  the  channel  on  the  west  side  of  President's  Island  is  the 
•main  channel,  is  the  one  which  requires  the  most  flanking,  and  that  in  the  progress 
of  the  improvement  of  the  river  it  may  be  advisable  to  close  the  other. 

In  consequence  of  this  necessity  for  tows  when  following  the  main  river  to  flank 
along  nearly  the  whole  of  the  Memphis  front,  the  place  is,  so  far  as  the  interests  of 
navigation  are  concerned,  an  objectionable  one  for  a  bridge. 

The  United  States  is  expending  large  sums  in  improving  the  river,  and  should  per^ 
mit  no  one  to  place  a  serious  obstacle  to  navigation  in  it. 

In  view  of  the  facts  stated  and  of  the  possible  increase  in  the  size  of  tows,  the  Com- 
mission is  of  opinion  that,  if  abrid^is  permitted  at  Memphis,  it  should  have  at  least 
one  channel  span  with  a  clear  opening  at  right  angles  to  the  current  of  1,000  feet,  and 
that  the  lowest  part  of  this  span  should  be  75  feet  above  extreme  high  water.  There 
is  now  being  built  in  Great  Britain  a  Cantelever  bridge,  with  spans  exceeding  1,700 
feet,  for  a  railroad. 

The  report  was  adopted. 

A  true  extract. 

Smith  S.  Leach, 
Captain  of  EngineerSf 
Secretary  Mieeiseippi  Biver  CommiseiotK 

The  following  letter  was  laid  before  the  Board : 

JsFFKRSOKViLLE,  Inb.,  January  24,  1888. 
Maj.  A.  Mackenzib, 

Saint  Louie,  Mo, : 

Dear  Sir  :  Your  letter  of  the  21st  dnly  to  hand.  The  bridge  question  is  one  that 
has  bothered  the  liver  men  for  several  years,  and  it  will  be  a  hard  matter  to  get  up  a 
law  that  will  suit  them.  The  channel  of  the  Mississippi  is  «o  changeable  that  it  will  be 
almost  impossible  to  bridge  it  without  interfering  with  the  navigation.  As  the 
bridges  are  sure  to  come,  the  question  to  build  them  so  that  they  will  interfere  as 
little  as  possible  with  the  navigation  of  the  streams  which  they  cross  is  the  vital 
question  to  be  considered.  The  cross-current<s  and  the  great  change  in  the  channel 
in  high  and  low  water  is  the  real  question  to  consider.  If  the  current  or  channel 
sJways  run  in  one  place  there  would  be  no  trouble  whatever.  The  best-posted  steam- 
boat men  say  that  all  spans  should  be  long  or  channel  spans,  so  a  boat  could  eo 
through  any  of  the  spans  in  all  stages  of  the  water,  and  if  there  is  a  draw  it  should 
be  near  or  next  to  the  shore,  as  they  would  never  use  it  only  in  extreme  high  water. 
The  coal  men  want  room  in  width,  and  tbey  are  not  so  particular  as  to  height,  and 
they  say  the  spans  should  not  be  less  than  600  feet  for  safety  in  passing  through. 

Some  of  the  coal  tows  that  go  south  are  from  900  to  1,200  feet  long  and  &om  200  to 
250  feet  wide ;  so  you  can  see  that  when  caught  in  a  cross  current  they  are  hard  to 
manage  and  want  all  the  room  they  can  get.  So  you  can  see  why  the  coal  and  barge 
men  cry  for  side  room  and  the  packets  for  head-room. 

Some  of  the  Anchor  Line  boats  when  light  are  64  feet  from  the  water  to  the  top  of 
the  pilot-house.  I  think  this  can  be  lowered  some  8  or  10  feet  without  any  serious 
inconvenience  to  the  boats.  I  think  they  are  a  little  o?er  the  average  height  of  river 
boats,  although  some  of  the  cotton  boats  in  the  South  are  still  higher.  However,  I 
think  the  Anchor  Line  boats  are  the  extreme,  and  if  you  go  by  them  yon  can't  miss  it 
much,  and  any  law  based  on  their  size  would  give  general  satisfaction. 

Advocate  all  the  room  that  you  can  both  ways  consistently  with  the  safet^r  of  the 
structure.    The  more  room  that  you  can  give  the  better  it  will  be  for  navigation. 

I  hope  this  little  information  will  be  of  some  use  to  you,  and  I  am  at  all  times  at 
your  service  for  all  I  can  do  or  know. 

I  have  been  quite  busy  in  the  yard  for  the  last  year,  and  I  expect  to  put  in  marine 
ways  this  coming  summer.  Do  you  expect  to  build  any  boats  for  your  department 
this  season  f 

With  regards  to  all  and  best  wishes  for  your  sacoess,  I  am, 
BespectfuUy,  yoursy 

£d.  J.  Howard. 
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The  following  were  laid  before  the  Board  : 

Saint  Louis,  Mo.,  January  26,  1888. 
A.  H.  Blaisdell,  Esq., 

A89iBtani  Engineer, 

THK  WTOMINQ. 

Feet. 

Height  to  top  of  pilot-hoose  .•••• 54 

Height  to  top  of  chimneys. •• ^    63 

Dimensions: 

Length  of  boat 265 

Beam..... 45 

DACOTAH. 

Height  to  top  of  pilot-honse 48 

Height  to  top  of  chimneys 57 

Length  of  boat S^ 

Beam 50 

Respectfully,  yours, 

Jenkiks  &,  Sass. 

[Copy  of  reeolntlons  adopted  at  RlTor  Coorentloii,  Dnbnqae,  Iowa,  January  17  and  18, 1888.] 

''  One  hundred  and  thirty -three  delegates  present,  representing  the  States  of  Min- 
nesota, Iowa,  Wisconsin,  Illinois,  and  Missouri. 

**  We  heartily  indorse  Senate  bill  2?5,  excepting  the  low-bridge  clause  in  section 
14,  after  the  word  act.  in  line  8,  against  the  adoption  of  which  we  strongly  protest, 
for  reasons  that  a  bridge  so  constructed  in  accordance  with  this  clause  would  prove 
a  most  serious  obstruction  to  navigation. 

'*  The  proposition  to  construct  such  a  bridge  has  already  been  condemned  by  a  Board 
of  United  States  Engineers  especially  appointed  by  the  Secretary  of  War  to  examine 
and  report  upon  the  advisability  of  allowing  the  construction  of  a  low  bridge  be- 
tween the  month  of  the  Missouri  Rive^  and  the  Eads  bridge,  at  Saint  Louis,  Mo. 

'^  The  adoption  of  this  clause  would  be  in  effect  putting  condemned  special  legisla- 
tion in  a  general  bill. 

*^  We  farther  and  respectfully  urge  that  a  section  substantially  as  follows  be  added 
to  Senate  bill  275 :  That  no  charter  or  permit  shall  be  granted  for  the  building  of  a 
second  bridge  in  the  vicinity  of  one  already  in  operation  until  it  has  been  shown  to 
the  satisfaction  of  the  Secretary  of  War  that  the  bridge  already  constructed  is  inade- 
quate for  the  demands  of  traffic.'^ 

Saint  lAmU  and  New  Orleans  Anchor  Line — Table  showing  certain  dimensions. 


Name  of  boat. 


City  of  Saint  Lonls.. 
City  of  New  Orleans 
City  of  Baton  Bouge 

Wilis.  Have. 

Arkansas  City 

Cltyof  Vicksbur?... 
City  of  Providence".. 

City  of  Monroe 

City  of  Cairo 

Belle  of  Memphis  ... 
Crystal  City 


Length 
over  alL 


JFWt 


800 
800 
800 
2»5 
278 
283 
283 
28L 
281 
281 
234 


Width 
over  alL 


Feet 


Heieht 
of  pilot- 
house. 


Fut, 


Height  of 
chimneys. 


Fut. 


Rons  between 
Saint  Lonls  and— 


New  Orleans. 

Do. 

Do. 

Do. 
VIcksbnrg. 

Do. 

Do. 
New  Orleans. 
Vicksburg. 

Do. 
Cape  Girardeao. 
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Saint  Louis  and MUsisaippi  Valley  Traneportniion  Company — Tahle  tliowing  certain  dimen- 

eione. 


Name  of  tow-boat. 


Henry  Laarey 

Oakland 

PortEads i. 

Future  City 

Jay  Gould 

John  Gillmore 

My  Choice 

Sidney  Dillon 

E.M.Norton 


Length 
over  all. 


Feet 
245 
245 
240 
225 
225 
2-J() 
220 
205 
204 


Width 
over  all. 


FeH. 
46 
40 
U 
46 
40 
41 
44 
44 
40 


Heieht 
of  pllot- 
hoase. 


Heisht 
chininoys 


Feet. 

52 
52 
52 
62 
52 
47 
40 
88 


Feet. 
70 
74 
74 
75 
74 
70 
70 
60 
60 


The  following  copy  of  Senate  bill  275,  as  recommended  to  be  changed 
by  the  Board,  was  then  taken  up  for  consideration. 

The  following  changes  were  adopted : 

Section  1,  line  8,  for  "  llailroads  "  put  "  Railroad.''  Line  6,  instead 
of  "  across  the,''  etc.,  substitute  *^  across  the  Missouri  River  between  its 
moutli  and  the  mouth  of  the  Dakota  or  James  River,  and  across  the 
Mississippi  River  between  the  mouth  of  the  Minnesota  River  and 
Natchez,  Miss ;  and  across  the  Illinois  and  Des  Plaines  rivers  between 
the  mouth  of  the  Illinois  and  the  city  of  Joliet,  in  the  State  of  Illinois, 
for  railroad  or  other  uses,"  etc.  Line  10,  after  "  built"  insert  "  over 
said  rivers." 

Section  2,  line  9,  "  to  such  points,"  to  "  at  such  points." 

Section  3,  line  12,  after  "  piers  "  insert  '*  measured  on  the  center  line 
of  the  bridge."  Line  14,  strike  out  "  fixed,"  substitute  "  the."  Line  3, 
"local  highest  water"  to  "local  high-water,  medium  stage  or  lowest 
water-level  at  the  bridge  site  as  determined  by  the  Secretary  of  War." 
Line  18,  erase  "  may  or." 

A  BILL  to  authorize  the  construction  of  bridsea  acroaa  the  Miasouri  Biver  between  its  mouth  and 
the  mouth  of  the  Dakota  or  James  Kiver  and  across  the  HissisHippi  River  between  the  mouth  of  the 
Minnesota  Biver  in  the  State  of  Minnesota,  and  the  port  of  Katchea  in  the  State  of  Mississippi, 
and  across  the  Illinois  and  Des  Plaines  rlvera  between  the  mouth  of  the  Illinois  and  the  city  ox 
Joliet  in  ihe  State  of  Illinois,  and  to  prescril)e  the  character,  location  and  dimensions  of  the  same. 

Section  1.  Be  it  enacted  "by  ihe  Senate  and  Hoiue  of  Bepresentative*  of  the  United  States 
of  America  in  Congress  assembled,  That  any  persons  or  corporations,  having  lawful 
authority,  may  hereafter,  when  public  necessity  so  demands,  erect  bridges  at  points 
where  said  construction  will  not  materially  affect  the  interests  of  navigation  across 
the  Mississippi,  Missouri,  Illinois,  and  Des  Plaines  rivers,  between  the  points  above 
mentioned  for  railroads  or  other  uses  upon  compliance  with  the  provisions  and  re- 
quirements of  this  act,  and  hereafter  no  bridges  shall  be  built  within  said  limits  ex- 
cept under  the  said  provisions  and  requirements. 

DEC.  2.  That  the  sections  of  this  act  numbered 
shall  be  general  and  shall  apply  to  all  bridges  authorized  under  this  law ;  and  that 
the  sections  numbered 

shall  apply  specifically  to  bridges  to  such  points  on  the  Mississippi,  Missouri,  Illinois, 
and  Des  Plaines  rivers  as  are  covered  by  the  sections  enumerated. 

Sec.  3.  That  wherever  the  phrases  **  high  watermark,''  '*  medium  stage  of  water," 
or  '*  low-water  mark''  are  used  in  this  act  they  shall  be  held  to  mean  the  local  highest 
water,  medium  stage,  or  lowest  water-level' at  the  bridge  site ;  and  wherever  the 
phrase  **  clear  head-room"  is  used  it  shall  be  held  to  mean  the  clear  height  measured 
&om  the  water  surface  to  the  lowest  part  of  the  superstructure  tn  auy  span ;  and 
"Wherever  the  phrase  *' clear  channel- way"  Is  used  it  shall  be  held  to  mean  the  clear 
"width  of  openings  measured  at  right  angles  to  the  faces  of  the  piers  at  the  elevation 
of  low  water;  and  wherever  the  phrase  **  length  of  span  "  is  used  it  shall  be  held  to 
mean  the  distance  between  centers  of  adjacent  piers ;  and  wherever  the  phrase  *'  high 
bridge  "  is  used  it  shall  be  held  to  mean  a  bridge  of  which  fixed  spans  over  navigable 
channels  are  high  enough  to  permit  the  passage  of  boats  under  them  at  all  stages  of 
-water;  and  the'phrase  "low  bridge  "  shall  be  held  to  mean  a  bridge  having  an  open- 
ing or  openings  through  which  boats  may  or  can  pass  at  all  stages  of  water. 
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Sec.  4.  That  all  low  bridges  authorized  nnder  this  act  shall  be  so  located  that  a 
good  channel  can  be  kept  and  maintained  for  the  passage  of  boats  at  all  navigable 
stages  of  water;  and  that  the  said  channel  shall  be  made  easily  accessible  by  boats 
at  all  sach  stages ;  and  that  the  draw  or  pivot  spans  shall  be  located  over  the  above- 
specified  channel  in  snch  a  manner  that  one  or  both  of  the  openings  can  be  conven- 
iently and  safely  reached  by  boats  at  all  navigable  stages  of  water;  and  that  one 
opening  at  least  of  a  draw  or  pivot  span  shall 'be  over  the  best  and  most  convenient 
channel  of  the  river,  for  all  classes  of  river  traffic,  at  any  stage  of  water;  **and  said 
draw-opening  shall  be  visible  from  all  parts  of  the  channel  for  a  distance  of  not  less 
than  one  mile  above  said  opening;  and,  wherever  practicable  and  in  the  interesta  of 
navigation  all  bridges  located  in  the  vicinity  of  important  landings  shall  be  placed 
above  rather  than  below  said  landings  ;*'  and  that  in  all  bridges  with  channel-spans 
or  draw-openings  of  less  than  three  hundred  feet  clear  channel-way  authorized  by 
this  act,  there  may  be  required  as  a  parb  of  the  necessary  accessory  works  provided 
for  in  this  act  one  or  more  protection-piers  of  masonry,  crib-work,  or  piling  as  may 
be  directed  by  the  Secretary  of  War,  extending  from  the  end  or  ends  of  the  draw- 
opening  or  openings,  or  one  of  the  rest-piers  of  the  draw  or  pivot  span,  as  may  be 
directed  by  the  Secretary  of  War,  up-stream  for  a  distance  of  one  thousand  feet  or  less 
from  the  center  line  of  the  bridge  and  which  protection-pier  shall  be  properlv  arranged 
with  ring-bolts,  cavils,  snubbing-posts,  or  similar  accessories  and  fender-planking  so 
as  to  enable  boats  to  tie  up  alongside  of  it  and  drop  down  through  the  draw-open- 
ings at  sach  times  as  it  may  be  dangerous  to  attempt  the  passage  of  the  draw  when 
under  headway;  and  in  addition  to  the  protection- pier,  the  Secretary  of  War  may 
also  require  as  a  part  of  said  accessory  works  when  a  draw-opening  is  near  shore  that 
the  end  of  the  opening  be  connected  with  the  shore  by  a  substantial  guard-fence,  ex- 
tending up-stream  in  such  direction  and  to  such  distance  as  will  render  access  to  the 
said  draw-opening  easy  and  pafe  at  all  times;  and  also  that  if,  by  reason  of  the  loca- 
tion of  a  bridge  in  or  near  a  city  harbor,  or  from  any  other  cause,  the  draw-opening  next 
shore  becomes  difficult  of  access  at  any  season  or  seasons  because  of  the  proximity  of 
river  craft  which  are  or  may  be  tied  up  to  the  bank,  or  from  any  other  cause,  then 
the  bridge  company  shall  by  purchase  or  otherwise  extinguish  the  right  to  obstruct 
the  entrance  to  the  draw-opening  for  a  distance  of  at  least  seven  hundred  feet  above 
and  seven  hundred  feet  below  the  bridge. 

Seo.  6.  That  all  draw-spans  authorized  by  this  act  shall  be  operated  by  steam  or 
other  reliable  mechanical  power,  and  shall  be  opened  promptly  upon  reasonable  signal 
for  the  passage  of  boats,  except  when  trains  are  passing  over  said  span  or  spans ;  but 
in  no  case  shall  unnecessary  delay  occur  in  opening  said  draw  after  the  passage  of 
trains ;  and  also,  that  in  case  the  opening  of  a  draw  is  delayed  by  reason  of  the  pa^ 
lug  of  a  train  after  the  signal  has  been  given  from  a  boat  ready  to  pass  through,  the 
draw  shall  be  opened  for  the  passage  of  such  boat  before  another  train  is  allowed  to 
pass  over  the  said  bridge;  nor  shall  there  be  an  v  unnecessary  delay  in  the  passage  of 
trains  over  the  bridge  or  of  boats  through  said  draw. 

Sec.  7.  That  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
vided (section  12),  every  span  over  the  water-way  between  the  shore  lines  of  the 
river  at  high  water  shall  sive  a  clear  head-room  not  less  than  that  prescribed  fur  those 
over  the  channel- ways ;  also,  that  in  such  high  bridges  one  or  more  wide,  or  chan- 
nel-spans of  lengths^to  be  hereinafter  prescribed,  shall  be  placed  over  the  main  chan- 
nel or  channels  of  the  river ;  and  in  case  the  channel  is  variable  the  number  of  channel- 
spans  shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes 
of  boats  under  some  part  of  the  bridge  at  all  stages  of  waiter. 

Sec.  8.  That  all  piers  shall  be  built  parallel  with  the  current  of  the  river  at  that 
stage  of  water  which  is  most  important  for  navigation ;  and  that  riprappingor  other 
protection  for  imperfect  foundations  which  will  lessen  the  required  water-way  will 
not  be  permitted ;  also,  that  piers  which  will  produce  cross-currents  or  bars  danger- 
ous to  navigation  shall  not  be  constructed ;  and  if  after  construction  any  piers  or 
protection  walls  are  found  to  produce  the  above-mentioned  effects,  or  if  any  riprap- 
ping  or  other  protection  prohibited  by  this  section  is  found  to  exist,  the  nuisance  shall 
be  abated  or  corrected  by  or  at  the  expense  of  the  parties  owning,  controlling,  or 
operating  said  bridge. 

Sec.  9.  That  any  persons  or  company  constructing  any  bridge  under  authority  of 
this  act  shall  build  and  maintain  at  all  times,  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  gnard-fences,  and  similar  devices  as  may  be  necessary  to  insure 
at  all  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge 
site ;  and  for  the  guiding  of  rafts,  steam-boats,  and  other  water-craft  safely  under  or 
through  said  bridge ;  and  if  at  any  time  after  the  construction  of  the  bridge  and  its 
accessory  works  the  approaches  to  draw  openings,  channel*spans,  or  raft  passages  in 
bridges  over  the  navigable  waters  referred  to  in  this  act  are  found  to  be  dangerous 
or  difficult  of  access  by  any  important  class  of  river  traffic,  the  Secretary  of  War 
may,  upon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  ordei 
the  parties  owning  or  controlling  said  bridge  to  construct  and  maintain  Bach  addi- 
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tional  dyer-booms,  dikes,  and  other  devices  as  will  obviate  the  difficalty  mentioned ; 
which  additional  sheer-booms,  dikes,  and  other  devices  shall  be  built  and  maintained 
at  their  own  expense  by  the  parties  owning,  controlling,  or  operating  said  bridge. 

Sec.  12.  That  all  high  bridges  over  the  Mississippi  River  above  the  mouth  of  the 
Missouri  and  over  the  Illinois  and  Des  Plaines  rivers  authorized  by  this  act  shall 
have  one  or  more  channel-spans,  each  having  not  less  than  three  hundred  and  fifty  feet 
clear  channel- way,  and  not  less  than  fifty-five  feet  clear  head-room  at  high  water,  ''and 
the  clear  head-room  under  other  than  channel-spans  may  be  lees  than  fifty-five  feet, 
provided  that  no  part  of  such  superstructure  shall  give  a  less  head-room  than  ten  feet 
at  hiffh  water  and  that  the  interests  of  navigation  be  not  injured  by  such  reduction 
in  height  of  said  fixed  spans; "  that  all  low  bridges  over  the  same  shall  have  two  or 
more  draw-openings,  each  having  not  less  than  two  hundred  feet  clear  channel-way ; 
and  in  addition  to  said  draw-openings  all  said  low  bridges  shall  have  one  or  more 
fixed  channel-spans,  each  having  not  less  than  three  hundred  and  fifty  feet  clear  chan- 
nel-way;  and  everv  part  of  the  superstructure  of  said  low  bridges  shall  give  a  clear  ^^ 
head-room  of  not  less  than  ten  feet  at  high  water :  Provided,  "Hiat  all  spans  of  both  1^ 
high  and  low  bridges  shall  be  so  located  as  to  afford  the  greatest  possible  aocommo- 
dation  to  the  river  traffic,  and  a  draw  opening  of  low  bridges  shall,  if  i)racticab]e,  be 
located  next  or  near  shore :  Provided  aUoy  That  in  case  of  a  low  bridge,  if  the  physical 
oharacteristics  of  the  locality  so  require  and  the  interests  of  navigation  be  not  injured 
thereby,  the  length  of  the  fixed  spans  or  the  number  of  draw  openings  may  be  re- 
duced: And  provided  aUo^  That  if^the  interests  of  navigation  so  require  the  clear 
channel-ways  of  any  bridge  located  in  the  immediate  vicinity  of  an  existing  bridge 
legalized  by  an  act  of  Congress  mav  be  made  to  correspond  in  lensth  and  location 
ofspans  to  the  clear  channel-spans  of  said  existing  bridge :  Provided  also,  That  for  any 
two  adjacent  draw  openings  of  two  hundred  feet  eacn,  one  draw  opening  of  three 
hnndred  feet  may  be  substituted,  if  the  interests  of  navigation  ll^  not  injured  thereby : 
Provided  furilier,  That  in  low  bridges  over  the  Illinois  and  Des  Plaines  rivers  two  or 
more  draw  openings  of  not  less  than  one  hundred  and  sixty  feet  each  may  be  per- 
mitted: Provided  furiker,  That  on  the  Mississippi  River  above  the  month  of  the  Mis- 
souri and  on  the  Illinois  and  Des  Plaines  rivers,  bridges  may  be  constructed  as  pile 
and  ponton  bridges  similar  to  tbe  ponton  railway  bridge  at  Prairie  du  Chien,  Wiscon- 
sin, legalized  by  act  of  Congress  approved  Jiine  sixth,  eighteen  hnndred  and  seventy- 
four  ;  and  such  bridges  shall  be  provided  with  a  ponton  draw  giving  not  less  than 
fonr  hundred  feet  clear  channel-way  for  each  navigable  channel  of  the  river  and  such 
other  openings  for  the  passage  of  rafts  and  logs  as  in  the  opinion  of  the  Secretaiv  of 
War  may  be  uecessary :  Ana  provided  further,  That  pile  and  ponton  bridges  shalf  be 
sabject  to  all  the  restrictions  of  this  act  as  regards  plans,  location,  and  accessories 
as  provided  for  in  case  of  high  or  low  bridges  so  far  as  they  are  applicable  to  saoh 
kind  of  bridge. 

Skc.  14.  Tnat  all  bridges  over  the  Mississippi  River  between  the  month  of  theMis- 
aonri  River  and  a  point  eight  miles  above  the  Eads  bridge  over  the  Mississippi  River 
at  Saint  Lonis,  Missouri,  shall  be  high  bridges  with  unbroken  and  oontinuons  spans 
having  at  least  one  channel-span  of  not  less  than  five  hundred  feet  clear  water-way, 
atl  other  spans  to  have  a  clear  water-way  of  not  less  than  four  hnndred  feet,  lul 
spans  to  nave  a  clear  head-room  of  not  less  than  fifty-five  feet  at  high  water. 

Seo.  15.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  over 
said  river  at  Saint  Lonis,  Missouri,  and  a  point  eight  miles  above  said  bridge,  shall 
be  high  bridfl^es  with  unbroken  and  continuous  spans,  and  shall  have  four  channel- 
spans  of  not  less  than  five  hundred  feet  clear  water-way  counting  from  the  Missouri  • 
snore;  all  spans  over  the  remaining  portion  of  the  present  river-bed  to  have  a  clear 
water-wav  of  not  less  than  three'  nundred  feet  and  tbe  clear  head-room  under  all 
spans  shall  be  not  less  than  fifty-five  feet  above  high- water  mark. 

Seo.  16.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  at 
Saint  Louis,  Missouri,  and  the  mouth  of  the  Ohio  River  shall  be  high  bridges  with 
unbroken  and  continuous  spans  having  at  least  one  channel-span  of  not  less  than 
seven  hundred  feet  clear  water-way,  all  other  spans  to  have  a  clear  water-way  of  not 
less  than  five  hundred  feet,  all  spans  to  have  a  clear  head-room  of  not  less  than  sixty- 
five  feet  at  high  water. 

Seo.  17.  That  all  bridges  oonstrnoted  over  the  Mississippi  River  between  the  month 
of  the  Ohio  River  and  Natchez,  Mississippi,  shall  be  high  bridges  with  unbroken  and 
continuons  spans  having  at  least  one  channel-span  of  not  less  than  eight  hnndred  feet 
dear  water-way,  all  other  spans  to  have  a  dear  water-way  of  not  less  than  six  hun- 
dred feet,  all  spans  to  have  a  clear  head-room  of  not  less  than  seventy  feet  at  high 
water. 

Seo.  20.  That  any  authorized  person,  company,  or  corporation  intending  to  oon- 
stTuot  a  bridge  under  the  provisions  of  this  act  shall  give  notice  for  two  weeks  of  such 
intention,  with  the  kind  of  bridge  and  exact  location,  by  publication  in  papers  having 
a  wide  circulation  in  the  cities  of  Saint  Lonis,  Saint  Joseph,  and  Kansas  City,  in  the 
Btate  of  Missourij  Atchison  and  lieavenworth,  Eansasb  and  Omaha,  in  Nebraska,  oon- 
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cerning  bridges  to  be  bnilt  over  the  Missouri  River;  and  in  newspapers  published 
and  havincif  a  wide  circulation  in  the  cities  of  Saint  Louis,  Missouri,  Quincy  aud  Peoria, 
Illinois,  Keokuk,  Davenport,  and  Dubuque,  Iowa,  La  Crosse,  Wisconsin,  and  Saint 
Paul,  Minnesota,  for  bridges  over  the  Mississippi  River  above  Saint  Louis,  or  Illinois 
and  Des  Plaines  rivers ;  and  in  newspapers  published  and  having  a  wide  circulation 
in  Pittsburgh,  Cincinnati,  Louisville,  Saint  Louis,  Memphis,  and  New  Orleans,  for 
bridges  over  the  Mississippi  River  below  Saint  Louis,  and  shall  submit  to  the  Secre- 
tary of  War,  for  his  examination,  a  desi^^n  and  drawings  of  the  bridge,  piers,  and 


approaches,  and  a  map  of  the  location,  giving,  for  the  space  of  at  least  three  milea 
above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks  of  the 
river,  and  the  shore  lines  at  high  aud  low  water.    This  map  shall  be  accompanied  by 


others,  drawn  on  the  scale  of  one  inch  to  two  hundred  feet^  giving  for  a  space  of  one- 
half  a  mile  above  the  line  of  the  proposed  bridge,  and  a  quarter  of  a  mile  below,  an 
accurate  representation  of  the  bottom  of  the  rlver^  by  contour  lines  two  feet  apart, 
determined  by  accurate  soundings,  and  also  showing  over  the  whole  width  of  this 
part  of  the  river  the  force  and  direction  of  the  currents  at  low  water,  at  high  water, 
and  at  least  one  intermediate  stage,  by  triangulated  observations  on  suitable  floats. 
The  maps  shall  also  show  the  locations  of  other  bridges  in  the  vicinity,  and  shall  give 
such  other  information  as  the  Secretary  of  War  may  require  for  a  full  and  satisfactory 
understanding  of  the  subject*  Said  maps  and  drawings  shall  be  referred  to  a  Board 
of  ofiQcersof  the  Corps  of  Engineers  United  States  Anny  for  examination  and  report, 
which  Board  shall  personally  examine  the  site  of  the  proposed  bridge  and  shall  hold 
a  public  session  at  some  convenient  point  to  hear  all  objections  thereto,  of  which  pub- 
lic session  due  notice  and  invitation  to  be  present  shall  be  given  to  all  interested 
parties  by  advertising,  and  such  parties  shall  be  given  sufficient  time  for  a  full  ex- 
amination and  oonsidtration  of  plans ;  and  if  said  Board  of  Engineers  reports  that 
the  bridge  is  not  a  public  necessity,  or  that  the  location  selected  is  unsuitable  for  any 
bridge,  or  the  plans  presented  are  unfavorable  to  the  interests  of  navigation  for  a 
bridge  at  the  site  proposed,  the  Secretary  of  War  is  authorized,  on  recommendation 
of  said  Board,  to  refuse  permission  for  construction  of  a  bridge  on  the  proposed  loca- 
tion, or  to  order  such  changes  in  the  brid^^e  or  its  piers,  or  such  dikes,  booms,  piers, 
or  other  structures,  as  may  be  necessary  for  confining  the  flow  of  water  to  a  perma- 
nent channel  for  a  distance  of  not  less  than  one  mile  above  the  bridge-site  and  a  proper 
distance  below,  and  for  guiding  of  rafts,  steam-boats,  and  other  water  craft  safely  under 
said  bridce  or  through  the  draw  and  raft  spans  at  the  expense  of  the  parties  construct- 
ing smch  bridge;  but  in  no  case  shall  there  be  a  reduction  in  the  number,  widths,  or 
heights  of  draw,  raft,  or  channel  spans,  or  arrangement  and  length  of  accessory  works, 
required  by  this  act,  unless  such  reduction  is  made  necessary  by  the  physical  charac- 
teristics of  the  river  in  the  locality  where  the  building  is  proposed  or  is  shown  clearly  to 
be  in  the  interests  of  navigation ;  and  the  proposed  bridge  shall  only  be  a  legal  structure 
when  built  in  accordance  with  the  plans  as  recommended  by  the  said  Board  of  Engi- 
neers and  approved  by  the  Secretary  of  War,  and  so  managed  and  kept  in  repair  as  to 
offer  at  al)  times  reasonable  and  proper  means  for  the  passage  of  rafts,  steam-boats,  and 
other  water  craft  through  or  under  said  bridge,  and  only  so  long  as  all  the  require- 
ments of  this  act  are  observed ;  and  that  whenever  the  Secretary  of  War  has  good 
reason  to  believe  that  any  of  the  provisions  of  sections  8,  9,  and  25  of  this  act  have  not 
been  complied  with  by  any  persons  or  company  owning,  controlling,  or  operating  a 
bridge  authorized  under  the  provisions  of  this  act,  it  shall  be  the  duty  of  the  Secre- 
tary of  War,  on  satisfactory  proof  thereof,  to  require  the  said  persons  or  company  to 
comply  with  the  provisions  of  said  sections,  and  on  failure  of  said  persons  or  com- 
pany to  comply  with  said  requirements  within  a  reasonable  time,  the  Secretary  of 
War  shall  proceed  to  cause  the  necessary  work,  required  by  law,  in  the  form  of  addi- 
tions, alterations,  repairs,  or  removal  of  obstructions  to  be  made  at  the  expense  of  the 
United  States,  and  shall  refer  the  matter,  without  delay,  to  the  Attorney -General  of 
the  United  States,  whose  duty  it  shall  be  to  institute,  in  the  name  of  the  United 
States,  proceedings  in  any  circuit  court  of  the  United  States  in  which  such  bridge,  or 
any  part  thereof,  is  located,  for  the  recovery  of  the  cost  thereof,  and  all  moneys  accru- 
ing from  such  proceedings  shall  be  covered  into  the  Treasury  of  the  United  States. 
Provided fTha.t  m  the  construction  of  additional  accessory  works  not  contemplated 
by  the  approved  plan  of  bridge  and  accessory  works,  no  greater  sum  than  fifteen 
thousand  dollars  shall  be  required  to  be  expended  upon  any  one  bridge  in  a  single  year  ; 
and  further,  that  such  sum  of  money  as  may  be  necessary  to  execute  the  provis- 
ions of  this  section  is  hereby  appropriated  out  of  any  money  in  the  Treasury  of  the 
United  States  not  otherwise  appropriated,  to  be  paid  on  the  requisition  of  the  Secre- 
tary of  War. 

Sbc.  21.  That  all  parties  owning,  controlling,  or  operating  bridges  authorized  by 
this  act  shall  maintain  at  their  own  expense,  from  sunset  to  sunrise,  throughout  the 
vear  and  during  heavy  fogs,  such  lights  on  the  bridges  as  ma^  be  required  bv  the  Lights 
House  Board  for  the  security  of  navigation ;  and  shall  also,  during  the  season  of 
navigation,  have  posted  in  a  conspicuous  place  on  or  near  all  high  bridges  the  clear 
head^room  under  the  channel-span  on  that  day,  the  figures  expressing  this  height  to 
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1>e  readily  viBible  to  the  naked  eye  A^m  buj  point  m  the  channel  of  the  nver  for  a 
stretch  of  fonr  thousand  feet,  of  'which  three  thousand  feet  shall  be  above  and  one 
thousand  feet  shall  be  below  the  channel-span  of  the  bridge ;  and  that  on  all  low 
bridges  Uiere  shall  be  displayed  at  points  plainly  visible  to  boats  passing  through  the 
draw  a  record  showing  the  stage  of  water  and  whether  the  river  is  rising  or  falling. 
.  8bc.  22.  That  any  nridge  constructed,  maintained,  and  mauaeed  under  this  act 
and  according  to  its  limitations  shall  be  a  lawful  structure  and  shall  be  recognized 
and  known  as  a  post  route,  upon  which  also  no  higher  charge  shall  be  made  for  the 
transportation  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 
XJnited  States  than  the  rate  per  mile  paid  for  the  transportation  of  said  mails,  troops, 
and  munitions  over  the  railroads  and  public  highways  leading  to  said  bridge ;  and 
the  United  States  shall  have  the  ri^ht  of  "way  for  postal  telegraph  purposes  over  any 
Buch  bridge;  and  in  case  of  any  litigation  arising  from  any  alleged  obstruction  to  the 
navigation  of  any  of  said  rivers  created  by  the  construction  of  any  bridge  under  this 
act  the  cause  or  question  arising  may  be  tried  before  the  circuit  court  of  the  United 
States  of  any  State  in  which  any  portion  of  said  obstruction  or  bridge  touches. 

Sec.  24.  That  the  persons  or  corporations  constructing  bridges  under  the  provia* 
ions  of  this  act  shall  have  the  ri^ht  to  construct  safe  and  suitable  passage  ways 
thereon  for  foot  passengers  and  vehicles  of  every  description  and  to  charge  a  reason- 
able toll  therefor ;  but  the  rates  of  toll  shall  be  submitted  to  the  Secretary  of  War 
and  shall  be  subject  to  his  approval  or  to  any  change  he  may  think  proper  from  time 
to  time  in  such  rates. 

Sbc.  25.  That  such  alterations  and  changes  as  may  be  required  by  the  Secretary  of 
War  or  Congress  in  badges  constructed  under  the  provisions  of  this  act  so  as  to  pre- 
serve free  and  convenient  navigation  shall  be  maae  by  the  persons  or  corporations 
owning  or  controlling  said  bridges  at  their  own  expense. 

Sec.  26.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. And  the  right  to  require  the  entire  removal  of  any  bridge  constructed  under 
the  provisions  of  this  act,  at  the  expense  of  the  owners  thereof,  whenever  Congress 
shall  decide  that  the  public  interests  require  it  is  also  expressly  reserved. 

SEb.  That  any  permission  granted  by  the  Secretary  of  War  under  the  provisions 
of  this  act  for  the  construction  of  a  bridge  shall  be  null  and  void  if  said  construction 
be  not  actually  commenced  within  one  year  and  completed  within  two  years  &-om  the 
date  of  said  permission. 

Sec.  That  in  the  case  of  all  bridges  built  under  the  provisions  of  this  act,  the 
approaches  to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  f^ee  discharge  of  the  river  in  seasons  of  flood ;  and  any  encroachment  on  the  high- 
water  cross-sections  by  solid  embankments  or  otherwise,  which  will  result  in  unduly 
accelerating  the  high-water  current  at  the  site  of  the  bridge,  shall  not  be  allowed. 

Line  9,  erase  all  after  "  openings^.  Line  10,  erase  ^'to  the  faces  of 
the  piers ^;  after  "  water'^  insert "  measured  at  right  angles  to  the  di- 
rection of  the  current  of  the  river  at  that  stage  of  water  which  is  most 
important  to  navigation". 

Section  4,  line  6,  erase  "  or  pivot  spans'',  substitute  "  opening  or  open- 
ings ^}  line  7,  "or  both"  to  "or  all":  lines  9  and  10  strike  out  "of  a 
draw  or  pivot  span  ";  line  9,  insert  "  draw"  before  "opening";  line  17, 
" channel"  to  " channel  or  raift  spans ";  line  23,  erase  "the  draw-opening 
or"  put  "such  spans  or";  line  23,  erase  "or  one";  line  24,  erase;  line 
25,  erase  to  and  including  "war";  line  27,  after  "pier"  add  "or  piers"; 
line  29,  erase  "of  it";  line  30,  insert  after  "openings"  "channel  or  raft 
spans";  line  29,  after  "boats,"  insert  "or  rafts";  line  31,  put  " same" 
for  "draw";  line 34,  insert  after  "opening"  "or  raft-span "j  line 35, 
insert  after  "opening"  "or  span";  line  37,  insert  after  "opening"  "or 
raft-span";  line  40,  insert  after  "opening"  "channel  or  raft  span"; 
line  45.  for  "  to  the"  put  "  to  said  draw-opening  or  span";  line  11,  erase 
"for  all  classes  of  river  traflfic";  line  43,  for  "bridge  company"  put 
"company  or  persons  owning,  controlling,  or  operating  said  bridge". 

Section  6,  line  11,  for  "bridge"  put  "span  or  spans";  line  13,  erase. 

Section  7,  line  2,  erase  "(Section  12)";  line  3,  after  "river"  insert 
"  at  a  bankful  stage" ;  line  3,  erase  " at  high  wates". 

Section  8,  line  3,  after  "navigation"  put  " and  the  bridge  itself  shall 
be  built  as  nearly  as  may  be  at  right  angles  thereto" ;  line  8,  for  "  pro- 
tection walls"  put  "accessory  works";  line  11,  insert  after  "corrected" 
<«under  the  direction  of  the  Secretary  of  War  ". 
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Section  8,  line  12,  for  "  parties '^  put  "company  or  persons''. 

Section  9,  line  16,  put  **  order  the  company  or  x)ersons  owning,  con- 
trolling, or  operating  said  bridge  to  construct  under  bis  direction  and 
to";  line  20,  for  ^Hbe  parties"  put  "  said  company  or  persons";  line  21, 
strike  out. 

Section  12,  line  6,  after  "head- room  "  put  "  above  high- water  mark" ; 
line  10,  same;  line  20,  same;  line  30,  insert  "  proposed"  after  "  any"; 
line  9,  for  "such"  put  "the";  line  9,  after  " superstructure "  add  "of 
such  spans";  line  12,  erase  ^^of  said  fixedspans ";  line  10,  put "  and  pro- 
vided further";  line  28,  erase,  beginning  with  "  and"  and  extemling  to 
and  including"  bridge"  in  line  33,  to  be  inserted  elsewhere. 

Section  14.  Major  Handbury  proposed  a  substitute  for  sections  14  and 
X  16,  which  he  read. 

Discussion  followed. 

Section  20,  line  4,  for  "with "put  "stating";  line  13,  after  "Mis- 
souri "  insert  "  Chicago  " ;  line  17,  after  "  or  "  pub  "  over  the  " ;  line  65, 
put "  allowed  "  for  *'  given  ";  line  69,  for  "  any  "  put  "a ";  line  61,  omit 
"for  a  bridge":  line  C5,  after  "or"  put"  the  construction  of";  line  24, 
after  "approacties"  put  "and  accessory  works";  line  80,  make  reaa 
"clearly  to  be  not  injurious  to  the  interests";  line  76,  for  "heights"  put 
"  head-room  "*;  line  i03,  omit  "  required  by  law  " ;  line  91,  make  a  new 
section  beginning  "  That  whenever,"  etc.;  line  111,  after  "  States"  put 
"of  any  State  in  which  any  portion  of  said  obstruction  or  bridge 
touches*   ';  line  110,  for  "  any  "  put  "  the  ". 

Sectio n  21,  line  1,  for  "  all  panieb "  put  "  any  companies orpersoni^ "; 
line  17,  omit  "that";  line  17,  put  "shall  display";  line  17,  change 
to  read  "  and  shall  display  on  all  low  bridges  ";  line  4,  for  "  year  "  put 
"season  of  navigation"  and  omit  "and  during  heavy  fogs";  lined, 
before  "  on"  insert  "and  other  signals". 

Section  22,  line  2,  "managed"  make  "operated". 

Section  24,  add  at  end  "and  provided  that  the  constrnction  authorized 
by  this  section  shall  not  reduce  the  clear  head-room  or  dear  channel* 
way  required  by  the  provisions  of  this  act". 

Section  25^  line  6,  put  "shall  be  made  under  the  direction  of  the  Sec- 
retary of  War  and  at  tJieir  own  expense  by  the  company  or  persons 
owning,  controlling,  or  operating". 

Section  27.  Time  for  completion  of  bridges  changed  from  two  to 
three  years. 

Section  28,  line  7,  after  "by  "  insert  •^ piers". 

Major  Handbury  moved  that  the  following  resolution  of  the  Board, 
adopted  January  17, 1888— 

That  aU  former  laws  or  parts  of  laws  aathorizinK  the  construction  of  bridges  over 
the  Missouri,  Mississippi,  or  Illinois  rivers,  in  conflict  with  this  act  and  under  the 
authority  of  which  actual  construction  has  not  yet  been  commenced,  are  hereby  re- 
pealed^ 

be  changed  to  read  as  follows: 

8so.  31.  That  aU  acts  or  parts  of  acts  heretofore  enacted  grantins  authority  for  the 
erection  of  a  bridge  or  bridges  over  the  navigable  waters  of  the  United  States  con* 
templatedby  this  act  be,  and  the  same  are  herebv,  declared  null  and  void  in  each  and 
every  case  in  which  actnal  constrnction  of  said  bridge  or  bridges  be  not  commenced 
«n  or  before  the  date  of  the  passage  of  this  act. 

Carried. 

The  following  was  offered  by  Major  Mackenzie :  A  new  section  to 
Senate  bill  275,  as  follows : 

8ko.  99.  That  all  bridges  oonstmcted  under  the  authority  of  this  act  shaUbe  buQt 
onder  the  general  supervision  of  the  Secretary  of  War,  and  no  clxanges  or  alterations 
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in  plans  shall  be  made  dnriDg  constrnction  of  said  bridges,  or  after  their  completion, 
unless  said  chanfi^es  or  alterations  conform  to  the  provisions  of  this  act  and  are  anthor- 
ized  by  the  Secretary  of  War.  That  dnrlng  original  constrnction  or  in  carrying  out 
any  authorized  changes  or  repairs  of  said  bridges,  a  navigable  channel  shall  be  pre- 
served at  the  site  of  the  bridge  at  all  times  and  tne  water-way  of  the  river  shall  not 
be  obstructed  to  a  greater  extent  than  is  absolutely  necessary,  and  such  lights  and 
buoys  shall  be  kept  on  all  coffer-dams,  piles,  etc.,  as  may  be  necessary  for  the  security 
of  navigation. 

Carried, 

The  following  was  adopted  as  a  new  section : 

8ec.  30.  That  if  the  interest  of  navigation  so  reqnire,  the  clear  channel-ways  of 
any  proposed  bridge  located  in  the  immediate  vicinity  of  an  existing  bridge  legal-- 
ized  by  an  act  of  Congress,  shall  be  made  to  correspond  in  length  and  location  of 
spans  to  the  clear  channel-spans  of  said  existing  bridge. 

Discussion  followed  as  to  the  order  of  sections  in  the  bill  as  recom- 
mended by  the  Board. 
The  Board  at  4.30  p.  m.  acyourned  to  meet  at  10  a.  m.  to-morrow. 


Saint  Louis,  Mo.,  January  28, 1888. 

Board  met  at  10.15  a.  m.  pursuant  to  adjournment.  Present,  all  the 
members  and  the  recorder.  The  minutes  of  yesterday's  meeting  were 
read,  amended,  and  approved. 

The  following  changes  of  Senate  bill  No.  275  were  adopted : 

Section  30,  lines  4  and  5,  strike  out  *^  legalized  by  act  of  Congress  ^\ 
line  5,  change  "  shalP  to  "may." 

Section  31,  changed  to  read — 

That  all  former  acts  or  parts  of  acts  granting  authority  for  the  erection  of  any 
bridge  or  bridges  over  the  portions  of  the  rivers  set  forth  in  section  1  of  this  act  be, 
and  the  same  are  hereby,  repealed  in  each  and  every  case  where  actaal  constrnction 
of  said  bridge  or  bridges  be  not  oommenoed  on  or  before  the  date  on  which  this  bill 
beconfes  a  law. 

Moved  by  Colonel  Suter^ 

That  it  is  expedient  to  call  attention  in  the  report  of  the  Bbard  to  the  fact  that  for 
the  Missonri  Kiver  the  provisions  of  Senate  bill  275  apply  only  as  far  up  as  the  month 
of  the  James  or  Dakota  River,  and  on  the  Mississippi  River  only  as  far  down  as  the 
port  of  Natchez.  The  Board  consider  that  there  is  no  physical  feature  requiring 
this  limitation.  On  the  Missonri  River  essentially  the  same  features  prevail,  so 
far  as  navigation  is  concerned,  from  the  month  of  the  Platte  to  the  head  of  navigation 
at  Fort  Benton ;  and  on  the  Mississippi  there  is  no  change  of  any  importance  until 
the  month  of  Red  River  is  reached.  Below*  that  point  some  special  modifications  In 
the  requirements  might  be  needed,  but  the  BoaM  do  not  consider  this  likely  to  be 
the  case  until  sea-going  ships  are  met  with,  as  at  New  Orleans. 

Adopted. 

The  Board  agreed  to  reconsider  sections  14,  15,  16, 17.  Adopted 
January  20, 1888. 

The  following  changes  were  moved  by  Colonel  Suter : 

Section  14,  line  12,  change  to  read  ^'  above  high-water  mark."  Line 
1,  change  to  read  ^^  all  bridges  authorized  by  this  act";  line  10^  change 
to  read  '^and  all  said  spans  shall  have";  line  8,  change  to  read  ^^ all 
other  spans  over  the  water-way  to  have  a  dear  channel- way  " ;  line  8^ 
change  "  water-way  "  to  *' channel- way." 

The  section  as  amended  was  adopted. 

Section  15,  line  1,  change  to  read  *^ bridges  authorized  by  this  act"; 
line  6,  omit  all  of  section  after  word  ^^  have,"  and  substitute  as  follows : 

Over  that  portion  of  the  river-bed  embraoed  between  the  wharf-line  of  the  city  of 
Saint  Louis,  as  now  established,  or  as  may  hereafter  be  establiahed,  within  thelimita 
BNG  88 15i 


Digitized  by  LjOOQ IC 


2418     EEPOBT   OF   THE   CHIEF    OF   ENGINEERS,  U.  8.  ABMT. 

•peoified  and  a  line  parallel  thereto  and  1,500  feet  distant  therefrom,  spans  of  not  less 
than  500  feet  clear  cnannel-way,  and  having  not  less  than  55  feet  clear  head-room 
above  hiffb-water  mark.  The  spans  over  the  remaining  portion,  if  any,  of  the  rirer- 
hed  ahalThave  not  less  than  300  feet  clear  channel-way,  and  may  have  snch  zednoed 
head-room  as  in  the  opinion  of  the  Board  of  Engineers,  elsewhere  provided  for  in  this 
act,  will  not  he  prejadicial  to  the  interest  of  navigation. 

The  Bection  as  amended  was  adopted. 

Section  16,  line  1,  change  to  read  ^^  bridges  authorized  by  this  acf; 
line  7,  change  to  read  ^*  channel- way'';  line  8«  change  to  read  ^^channel- 
way'';  line  7,  change  to  read  ^<all  other  spans  over  the  water-way"; 
line  9,  change  to  resul  <^  and  all  said  spans  shall  have" ;  line  ll,  change 
•to  read  ^^  above  high- water  mark" ;  liiie  6^  change  to  read  ^^  six  hundred 
and  fifty  feet." 

The  section  as  amended  was  then  adopted,  three  to  one. 
'  Section  17,  line  1,  change  to  read  '^  bridges  authorised  by  this  act 
over";  line  7,  change  to  read  *^  channel- way";  line  7,  change  to  read 
<^ spans  over  the  water-way";  line  8,  change  to  read  ^^ channel- way "; 
line  9,  change  to  read  ^^  feet  and  all  said  spans  shall  have  " ;  line  11, 
change  to  r^bd  ^^  above  high- water  mark." 

Garried. 

At  4.30  p.  m.  Board  adjourned  to  meet  at  10  a.  m.  Monday. 


Saint  Louis,  Mc,  January  30, 1888. 

Board  met  pursuant  to  adjournment  at  10  a.  m.  The  minutes  of  last 
meeting  were  read  and  approved. 

Oommittee  on  sections  10  and  11  appointed  January  19, 1888,  for 
bridges  over  the  Missouri  Biver,  then  at  10.30  a.  m.  began  the  duty  as- 
signed them.    At  12.45  p.  m.  they  reported  as  follows: 

Saint  Loins,  Mo.,  January  30, 1888. 

Yonr  committee  on  sections  10  and  11  of  Senate  biU  275  beg  leaye  to  submit  the 
accompanying  draughts  of  three  sections  as  substitutes  for  sections  10  and  11  of  the 
bill. 

The  main  features  in  the  substitutes  to  be  noted  are  that  high  bridges  alone  are 
allowed,  and  that  geographical  dirisions,  having  reference  to  the  sice  and  volume  of 
the  river,  are  substituted  for  the  arbitrary  division  introduced  in  the  bill.  The  neces- 
sity of  prohibiting  draw-bridges  is,  in  the  opinion  of  your  committee,  plainly  evident 
to  any  one  conversant  with  the  fierce  curreat  and  changeable  character  ot  the  Mis- 
souri River.  Out  of  a  total  of  17  bridges  already  built  or  now  in  process  of  construc- 
tion, only  four  are  draw-bridges,  and  these  are  all  extremely  difficult  and  danserous 
of  passage  at  high  water,  and  two  at  least  have  been  rendered  at  times  impassable  at 
low  water  by  the  shifting  of  the  channel  from  under  the  draw-spans.  The  last  draw- 
bridge built  was  constracted  at  Atchison  in  1874,  and  since  then  ten  other  bridges 
have  been  built  in  which  the  high  type  has  been  used,  although  their  charters  au- 
thorized draw-bridges,  and  this  is  understood  to  have  been  mainly  on  the  score  of 
economy  in  couBtruotion.  There  would  seem,  therefore,  to  be  no  hardship  involved 
in  forbidding  a  type  of  bridge  which  is  admitted  by  all  to  be  dangerous  and  unde- 
eirable,  and  can  not  even  be  recommended  in  most  oases  on  the  score  of  economy. 
The  lengths  of  spans  called  for  are  not  excessive,  and  it  is  worthy  of  note,  in  this 
connection,  that  all  recent  bridees  have  400-foot  spans  over  the  water-wa  v^  although 
their  charters  have  never  called  for  more  than  900  feet.  The  reason  for  this  is  stated 
to  be  that  the  cost  of  foundation  outweighs  that  of  the  superstructure.  Above  the 
Kaw  River  the  height  heretofore  called  for  by  all  bridge  acts,  viz,  50  feet,  is  retained. 
Below  the  Kaw  River  this  height  is  increased  to  55  feet,  for  the  reason  that  high  floods 
recur  here  more  frequently,  and,  as  in  the  natural  order  of  thinn,  more  boats  will  be 
likely  to  ply  hei«  than  above  the  Kaw,  the  detention  from  insufficient  height  will  be 
more  frequent,  more  aerionsi  and  of  longer  duration. 

Chab.  R.  Sutrr, 
lAeut.  Col  of  Engineert. 
A  Mackbkzir, 

Major  of  Eng%Mer$, 
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Sections  as  recommended  by  committee : 

Sxa  11.  That  all  bridges  authorised  by  this  act.  orer  the  Missoari  River  above  the 
month  of  the  Platte  River  shall  be  high  bridges  with  unbroken  and  oontinaous  spans, 
all  spans  over  the  water-way  to  have  a  clear  channel-way  of  not  less  than  300  feet, 
and  a  clear  head-room  of  not  less  than  50  feet  above  high-water  mark. 

8Ea  13.  That  all  bridges  authorized  by  this  act,  over  the  Missoari  River  below  the 
month  of  the  Platte  River  and  above  the  month  of  the  Eaw  River,  shall  be  high 
bridses  with  nnbroken  and  oontinnons  spans,  having  at  least  one  channel-span  of 
not  kss  than  400  feet  dear  channel- way,  all  other  spans  over  the  water-way  to  have  a 
olear  channel- way  of  not  less  than  300  feet,  and  all  said  spans  shall  have  a  clear  head- 
room of  not  less  than  60  fbet  above  hish- water  mark. 

8ko.  13.  That  all  bridges  anthorised  by  this  act,  over  the  Missonri  River  between 
Its  month  and  the  month  of  the  Eaw  River,  shall  be  high  bridges  with  nnbroken  and 
oontinnons  spans,  all  spans  over  the  water-way  to  have  a  clear  channel-way  of  not 
less  than  400  feet,  and  a  olear  head-room  of  not  less  than  55  feet  above  high-water 
mark. 

Beport  and  sections  as  recommended  were  adopted. 

Discussion  followed  as  to  sequence  of  sections  in  amended  bilL  An 
order  was  agreed  npon. 

At  2.30  p.  m.  Mr.  Henry  Flad,  M.  A.  8.  0.  E.,  and  president  Board 
of  Public  Works,  came  before  tlie  Board;  said  *Hlie  Saint  Louis  Harbor 
line  ended  at  BisselPs  Point ;  limit  of  8  miles  above  Bads  bridge  does 
not  extend  to  new  city  limits ;  Chain  of  Bocks,  9  miles  from  Eads  bridge; 
7.5  miles  from  water-works  to  Chain  of  Bocks.  New  city  limits  comes 
about  one-half  to  1  mile  above  Chain  of  Bocks.'' 

Moved,  by  Colonel  Suter,  that  section  15,  line  3,  be  changed  to  read: 
<^  And  the  northern  limits  of  the  city  of  Saint  Louis,  Mo.'' 

Carried. 

Moved,  by  Colonel  Suter,  that  section  16,  line  3,  be  changed  to  read: 
*<  And  the  northern  limits  of  said  city  shall  be,''  etc 

Carried. 

General  discussion  of  practicable  length  of  truss-spans  followed. 
Colonel  Flad  says,  ^^600foot  truss  is  ai)out  the  present  limit;  above 
that  limit  have  to  use  another  system,  like  cantilever."  In  a  cantilever 
he  has  no  preference  between  upper  and  under  suspension.    Says  ^'  up- 

r  suspension  would  probably  be  cheaper.  Settlement  would  proba- 
cy not  make  much  different  results  in  cantilever  and  other  kinds  of 
bridges.  Fifteen  years  ago  made  calculations  for  arched  bridge  of 
1,500  feet  span.  Suspension  safest  for  long  bridges.  Can  get  guaran- 
tees of  steel  wire  of  240,000  pounds  per  square  inch."  Says,  " for  Lower 
Mississippi  thinks  spans  should  be  at  least  1,500  feet.  If  he  was  to 
build  a*  bridge  below  mouth  of  Ohio  would  make  spans  as  wide  as  pos- 
sible." 

Wants  harbor  line  for  Saint  Louis  to  be  established ;  asks  whether 
United  States  Engineers  can  not  do  it. 

At  3.20  p.  m.  Mr.  Flad  left. 

Moved  by  Major  Handbury : 

Betohed,  That  the  words  "800  feet"  in  line  6,  section  18/  be  changed  to  read  "660 
feet." 

Seconded  by  Ms^or  Mackenzie. 

Vote, — ^M^jor  Mackenzie,  aye ;  Major  Miller,  no;  Major  Handbury, 
aye;  Colonel  Suter,  no. 

Lost — ^Tie  vote. 

Moved  by  Major  Mackenzie  that  section  18  (final  number),  line  6,  be 
changed  to  read  '<700  feet"  instead  of  <^dOO  feet." 

Seconded  by  Major  Handbury. 

*Final  number  referred  to  in  previous  minntes  as  section  17.    . 
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Fete.— Major  Handbury,  aye;  Major  Miller,  no 5  Major  Ma<5kenzie^ 
aye ;  Golouei  Suter,  uo. 
"^  Lost. — Tie  vote. 

Major  Handbury  moved  that  section  18  (final  number),  line  8,  be 
changed  to  read  "  5  "  instead  of  *<  6.^ 

Seconded  by  Major  Mackenzie. 

Tofc.— Major  Handbury,  aye;  Major  Miller,  no;  Major  Mackenzie,, 
no ;  Colonel  Suter,  no. 

Lost — Three  to  one. 

Major  Mackenzie  desired  to  change  his  vote  January  20, 1888,  for  the 
adoption  of  section  17  (section  18  final  number). 

Colonel  Suter  moved  the  adoption  of  section  18  (final  number),  a» 
amended  January  28, 1888,  excepting  the  words  '^  eight  hundred,"  iu 
line  6. 

Seconded  by  Major  Miller. 

Vote. — Major  Handbury,  no ;  Mi^jor  Miller,  aye ;  M^yor  Mackenzie, 
aye ;  Colonel  Suter,  aye. 

Carried. — ^Three  to  one. 

Colonel  Suter  moved  the  adoption  in  line  6,  section  18  (final  number), 
80  as  to  read  ^^  eight  hundred  feet." 

Seconded  by  Major  Miller. 

Fo<e.— Major  Handbury,  no;  Major  Miller,  ayej  M^or  Mackenzie^ 
no  J  Colonel  Suter,  aye. 

iiost  by  tie  vote. 

The  following  was  moved  by  M%jor  Miller: 

Betolved,  That  in  the  opinion  of  the  Board  for  bridges  over  the  Miflsissippi  River 
below  the  inoath  of  the  Ohio,  channel-spans  of  500  feet  and  600  feet|  as  authorized  by 
Senate  biU  No.  275,  are  inadequate. 

Seconded  by  Colonel  Snter;  carried  unanimously. 
Moved  by  Major  Miller  that  Colonel  Suter  be  requested  to  write  the 
report  of  the  Board. 
Seconded  by  Major  Mackenzie ;  carried  three  to  one. 
Board  at  4.30  p.  m.  adjourned  without  day. 

Chas.  E.  Sutee, 

Ideut  Col.  of  DngineerSy 

President  of  Board. 
Theodore  A.  Bingham, 
First  Lieut  of  Engineers^ 

Recorder. 
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WW  a. 

bridge  across  staten  island  sound.  known  as  arthur  kill. 

War  Department, 
Washington  City,  May  11, 18S8. 

Sir  :  I  have  the  honor  to  inclose  a  letter  of  the  20th  ultimo  from  the 
Chief  of  Engineers,  together  with  two  reports  from  a  Board  of  Engi- 
neer Officers,  appointed  to  investigate  the  alleged  obstruction  to  navi- 
gation of  the  bridge  in  process  of  construction  across  the  Arthur  Kill, 
and  the  necessity  of  Senate  bill  !Ko.  1842,  Fiftieth  Congress,  first  session, 
or  other  legislation  relating  to  said  bridge.  These  reports,  being  a  ma- 
jority and  a  minority  report,  are  transmitted  in  response  to  the  resolu- 
tion of  your  committee,  dated  February  9, 1888. 

The  majority  recommends  a  span  400  feet  long  on  the  Stateu  Island 
side,  to  be  connected  with  the  New  Jersey  shore  by  a  pivot-draw  hav- 
ing a  total  length  of  500  feet,  the  whole  to  be  50  feet  above  mean  high 
water.  The  Board  estimates  that  the  cost  of  the  changes  proposed  by 
the  majority  will  be  $143,000. 

The  minority  recommends  that  the  bridge  now  being  constructed  be 
raised  so  as  to  be  50  feet  above  mean  high  water.  It  is  stated  that  tl^is 
will  accommodate  81  per  cent,  of  the  water  traffic  without  requiring 
the  draw  to  be  opened,  and  that  the  change  proposed  can  be  made  for 
438,000. 

If  any  modification  is  to  be  required  by  Congress  in  the  plans  ap- 
proved by  the  War  Department,  under  which  the  bridge  is  now  in  pro- 
^5ess  of  construction,  as  directed  by  the  act  of  June  16, 1886, 1  concur  in 
the  recommendation  of  the  minority  report  of  the  Board,  which  changes 
the  existing  plans  only  in  the  elevation  of  the  present  structure  to  50 
feet  above  mean  high  water. 

A  supplemental  report,  giving  the  approximate  cost  of  changes  pro- 
posed, IS  also  transmitted,  in  accordance  with  your  oral  request  of  the 
127th  ultimo. 

Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 

Hon.  William  P.  Frye, 

Chairman  Committee  on  Commerce^  U.  8.  Senate. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0.,  ApHl  20, 1888. 
Sir  :  I  have  the  honor  to  return  herewith  the  letter  from  the  Oom- 
mittee  on  Commerce  of  the  United  States  Senate,  inclosing  resolution 
of  the  committee  and  S.  1842,  a  bill  '^  to  amend  an  act  to  authorize  the 
<;onstruction  of  a  bridge  across  Staten  Island  Sound,  known  as  Arthur 
Kill,  and  to  establish  the  same  as  a  post-road,"  and  to  report  that,  in 
compliance  with  the  request  of  the  committee,  a  Board  of  Engineers 
was,  with  the  sanction  of  the  Secretary  of  War,  convened  by  Special 
Orders  Nos.  8  and  9  from  this  office,  to  examine  and  report  upon  the  bill 
in  qnestion. 
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The  reports  of  the  Board,  dated  April  10,  are  herewith  snbmittedy  from 
-which  it  will  appear  that  the  members  were  divided  in  opinion  in  regard 
to  the  subject,  except  as  to  the  height  of  the  bridge  under  considera- 
tion,  which  was  a^rreed  by  all  the  members  should  be  50  feet  above  mean 
high  wateTj  measured  to  the  lowest  part  of  the  superstructure. 

It  will  appear  that  the  msgority  of  the  Board  recommends,  in  addition 
to  raising  the  bridge  to  50  feet  above  mean  high  water,  a  change  in  the 
plan  of  the  draw-span,  etc.,  as  shown  in  the  drawing  accompanying  its 
report. 

The  minority  considers  a  sufficient  concession  is  made  to  the  naviga- 
tion interests  by  recommending  the  increased  height  of  the  bridge. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUAITB, 

Brig.  0€n.j  Chief  of  Ungineers. 

Hon.  William  0.  Endicott, 

Secretary  of  War. 


letter  of  instructions  to  board  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WashingUm^  D.  0.,  February  20, 1888. 

Sir  :  The  inclosed  communication  of  ^the  11th  instant  from  the  Gom- 
mittee  on  Commerce  of  the  United  States  Senate  and  accompanying 
resolution  of  that  committee,  and  S.  1842,  Fiftieth  Congress,  first  ses- 
sion, a  bill  ^^  to  amend  an  act  to  authorize  the  construction  of  a  bridge 
across  Staten  Island  Sound,  known  as  Arthur  Kill,  and  to  establish  the 
same  as  a  post-road,"  are  transmitted  for  the  information  and  action  of 
the  Board  of  Engineers  constituted  by  Special  Orders  No.  8,  Head- 
quarters Corps  of  Engineers,  current  series,  of  which  you  are  the  pre- 
siding officer,  attention  being  specially  invited  to  the  indorsement  of 
the  Secretary  of  War  thereon,  dated  the  18th  instant.  The  letter  of  the 
Chief  of  Engineers  to  the  Secretary  of  War  upon  the  subject,  dated 
the  17th  instant,  is  also  inclosed. 

It  is  desired  that  the  Board  give  the  subject  the  careful  consideration 
its  importance  demands,  and  that  due  notice  be  given  to  the  Staten 
Island  Eapid  Transit  Railroad  Company,  to  the  Baltimore  and  l^ew  York 
Railroad  Company,  to  the  Pennsylvania  Company,  and,  as  far  as  prac- 
ticable, to  all  parties  interested,  as  to  the  time  and  place  appointed  for 
the  meeting  of  the  Board,  in  order  that  they  may  be  afforded  an  oppor- 
tunity for  expressing  their  views  in  reference  to  the  bill  in  question. 

The  Board  is  authorized  to  visit  the  locality  of  the  bridge  and  to 
cause  such  examinations  to  be  made  thereof  as  may  be  deemed  neces- 
sary to  a  proper  understanding  of  the  subject. 

•  •••••• 

By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineeri. 

Col.  Thos.  Lincoln  Casey, 

Corps  of  Engineers^  V.  8.  A. 
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report  of  board  of  engineers  on  s.  1842,  a  bill  "to  amend  an 
act  to  authorize  the  construction  of  a  bridge  across  staten 
island  sound,  known  as  arthur  kill,  and  to  establish  the 
same  as  a  post.road." 

Army  Building, 
New  York  City,  April  10,  1888. 
General  :  The  Board  of  Engineers  convened  by  Special  Orders  Nos. 
8  and  9,  current  series,  from  the  Headquarters  Corps  of  Engineers,  was 
instructed  to  consider  and  report  upon  Senate  bill  1842  in  conformity 
with  the  resolution  of  the  Committee  on  Commerce  of  the  Senate,  which 
resolution  was  passed  at  a  meeting  of  the  said  committee  February  9, 
1888,  as  follows : 

Jieaolved,  That  the  Secretary  of  War  be  requested  to  detail  a  Board  of  Engineera 
for  the  examination  of  the  Staten  Island  Bridge,  now  in  process  of  construction, 
especlaUy  in  reference  to  its  aUeged  obstruction  to  navigation  j  to  give  to  the  parties 
in  interest  a  hearing  touching  the  same ;  and  then  advise  this  committee  as  to  the 
necessity  of  the  accompanying  biU  (S.  1842)  or  other  legislation. 

A  hearing  was  given  the  parties  in  interest  March  21  at  the  Board 
rooms  in  New  York  City,  and  the  papers  filed  (exhibits  marked  1  to  25^ 
respectively)  are  appended  to  the  report.  A  transcript  of  the  steno- 
graphic notes  taken  at  the  hearing  (marked  A)  and  other  papers  filed 
subsequent  to  the  conclusions  of  the  Bourd  as  arrived  at  in  this  report 
(marked  26  to  29,  respectively)  are  also  appended. 

The  first  part  of  the  dnties  required  of  the  Board  was  <^  the  examination 
of  the  Staten  Island  Bridge,  now  in  process  of  construction,  especially 
in  reference  to  its  alleged  obstruction  to  navigation." 

The  bridge  in  question,  now  being  constructed  across  the  Arthur  Kill 
by  the  Staten  Island  Rapid  Transit  Company,  is  located  about  2,8(K)  feet 
below  the  mouth  of  Elizabeth  Biver  and  just  above  the  mouth  of  Old 
Place  Creek.  The  width  of  the  stream  at  this  point,  measured  parallel 
to  the  axis  of  the  bridge  at  mean  low  water,  is  700  feet.  The  super- 
structure of  the  bridge  is  to  be  supported  by  five  stone  masonry  piers^ 
namely,  a  pivot-pier,  placed  in  the  middle  of  the  water-way,  and  with  its 
oak  fenders  occupying  50  feet  in  width;  two  rest  piers  to  support  the 
ends  of  the  draw,  their  axes  250  feet  from  the  center  of  the  pivot-pier^ 
and  provided  with  fenders  on  the  channel  side;  and  two  abutment  piers,, 
their  axes  150  feet  from  the  axes  of  the  rest  piers.  These  last  piers  are 
located  on  the  banks  of  the  stream.  The  clear  water-way  on  each  side 
of  the  pivot-pier  at  mean  low  water  is  207  feet.  The  height  of  the 
bridge  at  its  lowest  point  above  mean  low  water  is  34.7  feet. 

When  the  Board  inspected  the  bridge,  March  31,  the  pivot  pier  was 
completed,  and  the  crib- work  support,  for  the  draw  when  open,  built  to 
about  5  feet  above  high  water.  Both  the  abutment  piers  had  been  fin- 
ished, but  neither  of  the  rest  piers  had  been  commenced.  The  caissons 
were  in  position^  but  had  not  been  settled.  The  bridge  is  located  and 
is  being  constructed  substantially  in  accordance  with  the  act  of  June 
16, 1886,  but,  as  will  be  noted,  both  the  draw-spans  and  height  of  Huper- 
structure  above  mean  low  water  are  slightly  greater  than  the  law  re- 
quires. The  plan  of  the  bridge  piers,  as  they  are  being  constructed,  is 
shown  on  sheet  No.  1,  accompanying  this  report,  while  upon  the  same 
plan  are  shown  the  depth  of  water  and  set  and  velocity  of  the  tide 
through  the  eastern  draw-span  upon  the  first,  second,  and  third  quarters 
of  the  flood. 

From  this  it  will  be  seen  that  the  direction  of  the  flood  current  is  as 
nearly  parallel  to  the  draw-pier  as  could  be  expected  in  a  channel  of 
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ibis  width.  The  observations  were  made  upon  the  carrents  at  a  depth 
of  6  feet  below  the  surface. 

The  Arthur  Kill,  extending  from  the  month  of  the  Baritan  Eiver  to 
Elizabethport,  N.  J.,  is  a  tidal  stream  some  12  miles  in  length,  with  a 
navigable  depth  at  mean  low  water  of  13  feet  and  at  high  water  of  18 
feet.  In  the  lower  two-thirds  of  its  length  it  attains  at  some  points  a 
width  of  3,500  feet,  while  on  the  upper  third  it  narrows  to  a  water-way 
of  from  600  to  800  feet.  The  commerce  of  this  stream  is  extensive,  reach- 
ing an  average  of  6,000,000  of  tons  of  freight  transported  annually. 

The  navigation  used  upon  this  stream  is  mainly  that  of  tows,  the 
boats  forming  the  tows  being  canal-boats,  chunkers,  barges  with  derrick 
masts,  etc.,  and  are  generally  of  a  style  unsuited  to  rough  water.  Sail- 
ing vessels,  schooners,  barks,  and  oyster  vessels^  with  steamers,  tugs, 
and  side- wheel  passenger  and  freight- boats,  also  make  use  of  this  stream 
in  the  interest  of  commerce.  It  is  probable,  however,  that  nine-tenths 
of  the  freight  carried  is  transported  on  the  tows.  They  are  made  up  at 
South  and  Perth  Amboy  from  boats  that  have  been  loaded  at  those 
ports,  and  from  boats  that  have  come  down  the  Raritan  River  and 
through  the  Delaware  and  Raritan  Canal,  and  in  some  rare  cases  have 
attained  the  size  of  seventy-six  boats  in  a  tow.  Usually  the  tows  con- 
sisted of  about  forty  boats.  They  were  arranged  in  a  mass  of  five  boats 
abreast  to  eight  boats  in  length,  carrying  from  6,000  to  7,000  tons  of 
freight.  Leaving  the  mouth  of  the  Arthur  Kill  upon  the  first  of  the 
flood,  with  a  tug  connected  by  a  hawser  to  the  front  of  the  tow,  and  with 
frequently  a  second  tug  to  control  the  rear  of  the  tow,  in  passing  sharp 
bends  in  the  channel,  the  tows  would  arrive  at  the  site  of  the  bridge  in 
question  at  from  one  and  one-half  to  two  hours  before  high  water,  the 
object  being  to  pass  through  the  Kill  von  KuU  and  reach  the  waters  of 
H"ew  York  Bay  in  time  to  secure  the  last  of  the  flood  passing  up  the  bay. 
These  tows  were  unwieldy,  and  with  the  motive  power  supplied  could 
little  more  than  be  directed  into  the  thread  of  the  current,  and  it  was  in 
passing  sharp  bends  and  narrow  channels  that  they  gave  the  most 
trouble.  In  the  narrower  parts  of  the  Kill  they  frequently  would  come 
in  collision  with  the  banks  and  structures  upon  them,  demolishing  what- 
ever was  struck  by  them,  and  sometimes  entailing  large  claims  for  dam- 
ages upon  the  owners  of  the  tows.  Indeed  they  were  considered  a 
nuisance  by  other  classes  of  boats  navigating  the  stream,  but  they  were 
evidently,  with  all  their  faults,  the  cheapest  mode  of  carrying  the  freight 
through  the  Kill. 

It  is  now  maintained  that  to  pass  the  bridge  in  question  in  safety  the 
tows  from  the  Amboys  will  have  to  be  reduced  in  size  to  four  boats 
abreast  by  five  in  depth,  making  twenty  boats  in  a  tow,  which  tow 
must  be  attended  by  at  least  as  much  motive  power  as  attended  the 
larger  tow  before  the  bridge  was  built.  It  is  understood  by  the  Board 
that  there  is  no  opposition  to  this  statement.  This  condition  of  things 
must  at  least  double  the  cost  of  towing,  and  when  there  are  further 
considered  the  small  height  of  the  bridge  above  the  water,  necessi- 
tating the  draw  to  be  opened  for  tows,  the  delays  that  must  a't  times 
happen  in  the  opening  of  the  draw,  the  loss  of  tide  from  delays,  the 
collisions  with  the  masonry  piers  and  guard  piles  of  this  bridge  under 
the  varying  conditions  of  wind,  tide,  fog,  and  darkness  to  which  the 
tows  will  be  exposed,  some  additional  cost  must  be  entailed  upon  the 
navigation  through  the  spans  of  this  bridge. 

The  sailing  and  large  steamboat  interests  are  well  pleased  with  the 
form  and  dimensions  of  the  present  bridge.  A  draw  must  be  opened 
for  them,  and  as  they  have  only  a  single  vessel  to  look  out  for,  they  can 


Digitized  by  LjOOQ IC 


APPENDIX    WW — BRIDGING   NAVIGABLE    WATERS.         2425 

with  ease  pass  tbrough  the  draw-spaus  of  200  feet,  especially  if  the 
strength  of  the  ciirreut  is  setting  fair  through  the  span  they  use. 

The  Board  is  of  theopinion,  after  careful  consideration  t)f  the  questions 
involved,  and  an  '' examination  of  the  Staten  Island  Bridge  now  in  pro- 
cess of  construction,  especially  in  reference  to  its  alleged  obstruction  to 
navigation,"  that  the  said  bridge  is  a  serious  obstruction  to  navigation 
through  the  Arthur  Kill. 

The  next  duty  required  of  the  Board  is  to  advise  the  Committee  on 
Commerce  as  to  the  necessity  of  Senate  bill  1S42,  or  other  legislation. 

Senate  bill  1842  is  in  the  following  terms: 

9 

A  BILL  to  amend  an  act  to  anthorise  the  coostrnction  of  abridge  across  Staten  Island  Sonnd.  known 
as  Arthur  Kill,  and  to  establish  the  same  as  a  post-road. 

Be  it  enacted  by  the  Senate  and  House  of  Sepreaentativea  of  the  United  States  of  America 
in  Congress  assembled^  That  section  two  of  said  act  be  amended  so  as  to  read  as  fol- 
lows: 

That  said  bridge  shall  be  constructed  so  that  the  channel-face  of  the  east  pier 
thereof  shall  be  on  the  Staten  Island  bulkhead  or  shore-line,  and  whose  channel-span 
shall  give  a  dear  opening  of  four  hundred  and  fifty  feet,  and  whose  span  next  west 
shall  be  a  draw-span  giving  one-hundred  and  twenty-five  feet  clear  opening ;  the 
lowest  parts  of  these  spans  being  fifty  feet  above  mean  high  water.  The  foundations 
of  the  piers  shall  be  so  arranged  as  to  admit  future  deepening  of  the  Kill  to  twenty 
feet :  And  provided  alsoy  That  said  draw  shall  be  opened  promptly,  upon  reasonable 
signal,  except  when  trains  are  passing  over  the  said  bridge,  for  the  passageof  tho 
boats  whose  construction  shall  not  be  such  as  to  admit  of  their  passage  under  the 
draw  of  said  bridge  when  closed ;  but  in  no  case  shill  unnecessary  delay  occur  in 
opening  the  said  draw  after  the  passage  of  trains;  and  the  said  company  or  corpora- 
tion shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other 
signals  on  said  bridge  as  the  Light- House  Board  shall  prescribe. 

Had  the  bridge  in  question  been  built  originally  in  accordance  with 
the  project  contained  in  this  bill,  its  most  serious  interference  with  the 
navigation  of  the  Arthur  Kill  would  have  been  removed,  but  in  view  of 
the  progress  made  upon  the  construction  of  the  bridge,  undertaken  and 
carried  on  under  the  terms  of  the  act  of  June  16, 1^6,  the  Board  is  of 
the  opinion  that  a  bridge  giving  great  relief  to  the  navigation  can  yet 
be  constructed  and  but  little  of  the  work  already  done  be  lost  to  the 
company.  U[)on  Sheet  No.  2,  accompanying  this  report,  is  shown  in 
plan  (figure  1)  the  position  of  the  piers  of  the  bridge  now  building.  Fig- 
ure 2  represents  the  position  of  the  piers  of  a  bridge  now  proposed  by 
the  Board,  as  follows :  Let  the  abutment  pier  on  Staten  Island  and  the 
center  pivot  as  built  remain  in  their  present  position.  The  distance  be- 
tween their  centers  is  400  feet;  they  should  be  connected  by  continuous 
trusses,  giving  a  clear  water-way  of  350  feet  after  the  shore  of  Staten 
Island  shall  have  been  dredged  away  to  the  face  of  the  abutment  pier 
and  upon  a  line  parallel  with  the  bulkhead  line.  Occupy  with  a  new 
pivot  pier  the  position  of  the  western  rest  pier,  and  mount  upon  this 
pivot  pier  the  draw,  which  it  is  understood  is  about  completed.  Place  the 
lowest  part  of  the  superstructure  at  the  level  of  60  feet  above  mean  high 
water.  By  this  arrangement  the  tows  will  be  enabled  with  much  less 
cost  and  risk  to  pass  under  the  bridge  and  without  requiring  a  draw  to 
be  opened,  and  the  masted  vessels  and  large  steamers  will  have  at  their 
disposal  a  draw-span  of  the  present  bridge  giving  a  clear  water-way  of 
200  feet. 

The  Board  would  recommend  that  the  bill  (S.  1842)  be  amended  so 
as  to  read  as  follows : 

That  said  bridge  shall  be  constructed  as  a  pivot  draw-bridge,  and  the  piers  of  said 
bridge  shall  oe  located  as  follows :  Beginning  at  the  eastern  end  of  the  bridge  on  the 
Staten  Island  shore  the  first  pier,  number  one,  shall  have  its  axis  distant  four  hun- 
dred feet  from  the  center  of  the  water-way,  measured  along  the  axis  of  the  bridge. 
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The  next  pier  west,  nninber  two,  shall  have  ita  axis  located  at  tlie  center  of  the 
water- way.  The  next  pier  west,  namber  three,  shall  be  a  pivot-pier  for  the  draw  and 
shall  have  its  center  located  two  handred  and  fifty  feet  west  of  the  center  of  namber 
two.  The  next  pier  west  mar  be  a  rest  pier  for  the  draw,  and  may  be  located  two 
handred  and  fifty  feet  west  of  the  center  of  namber  three.  *£he  piers  shall  be  bailt  to 
snch  a  heieht  that  the  lowest  part  of  the  work  forming  the  snperstractare  of  the 
bridge  shall  not  be  less  than  fifty  feet  above  mean  high  water,  and  the  foandationa 
of  the  piers  shall  be  so  arranged  as  to  admit  fatnre  deepening  of  the  Kill  to  twenty 
feet.  '  80  much  of  the  western  shore  of  Staten  Island  as  lies  outside  of  a  line  parallel 
to  the  bulkhead  line  and  touching  the  western  face  of  the  most  eastern  pier  shall  be 
dred£;ed  off  for  a  distance  above  the  axis  of  the  bridge  of  four  hundred  and  thirty  feet 
and  below  the  bridge  of  one  handred  and  twenty-five  feet,  so  as  to  secure  a  dear 
channel- way  beneath  the  eastern  span  of  thirteen  feet  in  depth  at  mean  low  water 
and  three  hundred  and  fifty  feet  in  width :  And  provided  aUo,  That  said  draw  shall 
be  opened  promptly  upon  reasonable  signal,  except  when  trains  are  passing  over  the 
said  bridge,  for  the  passage  of  the  boats  whose  construction  shall  not  be  such  as  to  ad- 
mit of  the  passage  under  the  draw  of  said,  bridge  when  closed.  But  in  no  case  shall 
unnecessary  delay  occur  in  opening  the  said  draw  after  the  passage  of  trains ;  and 
the  said  companv  or  corporation  shall  maintain  at  its  own  expense,  from  sunset  to 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board  shall 
prescribe. 

Thos.  Lincoln  Casey, 

Colonelj  Corp  of  Engineers. 
Henby  M.  Sobebt, 

lAeut  Col.  of  Engineers. 
Peteb  0.  Hains, 

Lieut.  Col.  of  Engineers. 
Brig.  Gen.  J.  0.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


MINORITY  REPORT. 

The  undersigned  can  not  agree  entirely  with  the  opinion  of  thei  ma- 
jority of  the  Board,  as  set  forth  in  the  foregoing  report,  and  therefore 
submit  the  following : 

luasmnch  as  this  Board  owes  its  existence  to  the  desire  on  the  part 
of  the  Senate  Committee  on  Commerce  for  advice  as  to  the  necessity  for 
certain  legislation,  as  set  forth  in  Senate  bill  1842,  or  possibly  other 
legislation;  inasmuch  as  all  the  papers  bearing  upon  the  history  of  this 
bridge  are  referred  to  the  Board,  and  the  instructions  to  the  Board  are 
that  it  should  give  a  hearing  to  all  the  parties  interested,  it  is  conclu- 
sive to  our  minds  that  we  can  not  ignore  the  fact  thac  the  bridge  now 
in  process  of  construction  was  authorized  by  the  act  of  Congress  t^p- 
proved  June  16, 1886,  and  the  plans  of  construction  were  approved  by 
the  War  Department  after  a  long  and  full  hearing  from  both  sides,  and 
after  the  rejection  by  the  Senate  of  a  bill  identically  the  same  as  the  one 
now  under  consideration;  hence  we  are  of  the  opinion  that  we  must 
give  due  consideration  to  the  fact  that  the  Staten  Island  Eapid  Tratisit 
Eailroad  Company  proceeded  in  good  faith  with  the  construction  of  this 
bridge  upon  what  it  could  very  naturally  regard  as  a  final  decree  or 
judgment.  It  has  erected  piers  as  authorized,  and  expended  a  large 
amount  of  money  in  so  doing,  and  also  for  shop-work,  on  the  super- 
structure now  nearly  completed.  In  our  opinion  all  this  must  be  con- 
sidered in  arriving  at  a  decision  whether  or  not  the  bridge,  if  constructed 
as  authorized,  would  be  an  unreasonable  obstruction  to  navigation. 

It  is  conceded  by  Congress,  by  Engineers,  and  by  the  Courts  that  any 
structure  erected  in  a  navigable  water-way  is  an  obstruction,  but  the 
Courts  have  uniformly  held  that  the  term  obstruction  is  to  be  construed 
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as  meaning  unreasonable  obstruction.  It  is  believed  to  be  a  well-estab- 
lished rule  that,  in  order  to  determine  whether  or  not  a  bridge  is  an 
unreasonable  obstraction,  the  commerce  to  be  benefited  by  the  bridge 
and  the  interests  involved  therein  are  to  be  considered  as  well  as  the 
interests  of  uavigation.  <^  The  rights  of  commerce  by  vessels,  although 
pre-existing,  are  not  paramount  to  the  rights  of  commerce  by  any  other 
way.  Some  concessions  must  be  made  on  every  side  for  the  convenience 
and  the  harmonious  pursuit  of  different  occupations."  It  is  in  view  of 
this  spirit  of  mutual  concession,  which  must  prevail,  that  it  must  be 
held  that  the  biidge  should  not  be  simply  the  cheapest  which  can  be 
built,  but  that  the  company  should  be  content  to  incur  the  extra  ex- 
pense of  constructing  a  bridge  which  shall  not  prove  to  be  an  unrea- 
sonable obstruction.  On  the  other  hand,  the  parties  interested  in  the 
navigation  should  not  ask  that  the  Bridge  Company  be  put  to  unrea- 
sonable expense,  and  should  accept  gracefully  the  fact  that  the  expenses 
of  navigation  may  be  reasonably  increased.  In  the  case  of  the  Mollie 
Mohler,  it  is  well  stated  by  the  United  States  Supreme  Court  that — 

The  officers  of  steamers  plying  the  Western  waters  mast  be  held  to  the  full  measure 
of  responsibility  in  navigating  streams  where  bridges  are  built  across  them.  These 
bridges,  supported  by  piers,  of  necessity  increase  the  dangers  of  navigation,  and 
river-men,  instead  of  recognizing  them  as  lawful  strnotures,  built  in  the  interest  of 
commerce,  seem  to  regard  tbem  as  obstructions  to  it,  and  apparently  act  on  the  belief 
that  frequent  accidents  will  cause  their  removal.  There  is  no  foundation  for  this 
belief.    Instead  of  the  present  bridges  being  abandoned,  more  will  be  constrnoted. 

The  changed  condition  of  the  oountiy  produced  by  tne  building  of  ratlroads  has 
caused  the  great  inland  waters  to  b6  spanned  by  bridges.  These  bridges  are  to  a  cer- 
tain extent  impediments  in  the  way  of  navigation;  but  railways  are  highways  of 
commerce  as  well  as  rivers,  and  would  fail  of  accomplishing  one  of  the  main  objects 
for  which  they  were  created,  the  rapid  transit  of  persons  and  property,  if  rivers  could 
not  be  bridged.  It  is  the  interest  as  well  as  the  duty  of  all  persons  engaged  in  busi- 
ness on  the  water- routes  of  transportation  to  conform  to  this  necessity  of  commerce. 
If  they  do  this,  and  recognize  lailroad  bridges  as  an  accomplished  fact  in  the  history 
of  the  country,  there  would  be  less  loss  of  life  and  property,  and  fewer  complaints  of 
the  difficulties  of  navigation  at  the  places  where  these  bridges  are  built. 

That  in  adjusting  the  rights  of  private  parties  to  the  public  interests 
it  is  clearly  the  intention  of  Congress  to  permit  some  degree  of  obstruc- 
tion is  evident,  and  this  degree  can  best  be  inferred  from  the  kind  of 
obstruction  that  has  been  sanctioned  by  Congress  as  well  as  by  the  ex- 
ecutive and  judicial  departments  of  the  Government. 

The  suspension  bridge  between  New  York  and  Brooklyn  requires  all 
large  sailing  vessels  navigating  the  East  Biver  to  send  down  their  top- 
masts, and  although  it  was  shown  at  the  time  the  structure  was  under 
discussion  that  this  would  be  a  considerable  expense  as  well  as  an  in- 
convenience to  navigation,  the  Courts  refused  to  interfere. 

The  bridges  across  the  Allegheny  and  Monongahela  rivers  at  Pitts- 
burgh compel  all  large  steamers  to  lower  their  smoke-stacks.  This  is 
also  required  at  the  Eads  bridge  at  Saint  Louis  during  high  stages  of 
the  river. 

Congress  has  thus  far  declined  to  provide  a  draw  in  the  new  Aque- 
duct Bridge  across  the  Potomac  at  Georgetown,  although  it  has  been 
shown  that  such  draw  would  be  a  great  convenience,  if  not  an  absolute 
necessity,  to  enable  suitable  vessels  to  reach  the  great  stone-quarries 
above  the  site  of  the  bridge. 

We  have  been  thus  particular  in  reference  to  the  history  of  the 
bridge  before  the  Board,  to  the  action  of  Congress,  and  to  the  rulings 
of  the  Courts  for  the  reason  that  we  can  not  conscientiously  disregard 
them  in  determining  what  legislation  to  recommend  to  the  Committee 
on  Commerce. 
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Will  the  bridge,  if  completed  on  the  plans  as  at  present  aathorized, 
constitute  an  unreasonable  obstruction  f  We  have  no  hesitation  in  an- 
swering yes.  The  lowest  member  of  the  superstructure  is  to  be  only  34 
feet  8  inches  above  mean  low-water  mark.  This  would  leave  a  height 
of  less  than  30  feet  above  high  watery  which  is  the  stage  at  which  the 
tows  pass  the  bridge.  This  height,  in  our  opinion,  is  not  sufficient^  and 
would  constitute  an  unreasonable  obstruction. 

Do  the  piers  as  located  and  constructed  constitute  an  unreasonable 
obstruction  f  In  our  opinion,  no.  In  view  of  the  history  of  the  bridge 
it  would  appear  to  us  to  be  unreasonable  to  demand  that  the  Staten 
Island  Bapid  Transit  Railroad  Company  should  tear  out  the  work 
already  completed  and  be  obliged  to  incur  the  extra  expense  of  con- 
structing entirely  new  piers  and  superstructure  simply  because  the 
Pennsylvania  and  Lehigh  Valley  Railroad  companies  may  have  to  incur 
some  extra  expense  over  the  cost  of  the  preexisting  methods  of  navi- 
gation. If  the  navigation  companies  are  to  incur  no  expense,  then  it 
would  seem  to  us  that  the  doctrine  of  mutuality  of  concession  is  lost 
sight  of. 

It  seems  to  us  that  the  question  simply  is,  will  the  increase  of  expense 
in  towing  to  be  an  unreasonable  one  f  It  is  claimed  that  the  navigation 
companies  will  be  put  to  great  extra  expense,  and  that  consequently 
the  public  interests  will  suflfer.  We  can  not  conscientiously  believe 
the  price  of  coal  in  any  market  of  the  world  will  be  affected  I  cent  by 
this  bridge.  We  are  not  satisfied  that  the  navigation  companies  will 
have  to  incur  any  extra  expense^  but  even  if  they  do,  we  do  not  believe 
that  such  expense  will  be  so  great  as  to  be  held  by  any  Court  to  be  un- 
reasonable. We  do  not  believe  that  a  greater  number  of  tugs  will  be 
required  to  take  any  given  tow  past  the  bridge  than  around  Corner 
Stake  Light  or  past  Shooters'  Island. 

The  claim  that  there  will  be  great  loss  of  life  and  property  in  passing 
the  bridge  we  can  not  consider  for  a  moment :  the  law  requires  that 
competent  and  skilled  captains  and  pilots  shall  be  employed  by  trans- 
portation companies.  We  believe  that  any  competent  pilot  can  take  any 
reasonable  tow  past  the  bridge  in  safety.  Novelty  has  ever  been  a  bug- 
bear to  conservatism,  and  it  is  a  well  known  fact  that  the  average  steam- 
boatman  is  a  conservatist  par  excellence.  He  is  wedded  to  old  methods, 
dislikes  new  ones,  and,  consciously  or  unconsciously,  magnifies  the  dan- 
gers to  be  encountered  or  the  damages  to  be  suffered  in  case  of  a  change 
of  methods.  This  bridge  is  a  novelty  just  at  present,  but  will  soon  cease 
to  be  so.  Any  one  of  the  tows  which  the  Board  saw  pass  the  bridge  on 
March  31  we  firmly  believe  could  have  been  taken  past  by  one  properly- 
handled  tug  instead  of  requiring  ^t?^  tugs. 

We  can  not  conscientiously  believe  that  any  corporation  will  abandon 
terminal  facilities  on  which  it  has  expended  $2,000,000  purely  and  sim- 
ply on  account  of  the  construction  of  this  bridge. 

We  are  thus  led  to  the  following  conclusions : 

(1)  The  bridge,  if  completed  upon  the  present  plans,  would  constitute 
an  unreasonable  obstruction  to  navigation. 

(2)  We  can  not  perceive  the  necessity  for  the  legislation  embodied  in 
Senate  bill  No.  1842. 

(3)  We  would  recommend  that  the  act  of  Congress  approved  June 
16,  1886,  be  so  amended  as  to  require  that  the  spans  shall  not  be  less 
than  50  feet  above  mean  high-water  mark,  measuring  to  the  lowest  mem- 
ber of  the  bridge  superstructure.  With  this  height  of  spans  81  per 
cent,  of  the  water  traffic  will  be  accommodated  without  requiring  the 
draws  to  be  opened.    The  bridge  company  would  also  be  benefited  in 
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that,  not  having  to  open  the  draws  so  often,  there  would  be  much  less 
delay  in  the  passage  of  trains,  and  hence  less  expense  incurred. 

(4)  We  would  also  recommend  that  the  fender-piling  around  the  east 
pier  be  extended  to  a  point  on  the  shore  opposite  the  south  end  of  the 
crib- work  erected  in  the  center  of  the  water-way,  and  that  the  time 
within  which  the  bridge  shall  be  completed  be  reasonably  extended. 

W.  R.  King, 

Major  of  JEngineers. 
Edw.  Maguire, 
Captain  of  Engineers. 
New  York  City,  April  10, 1888. 


SUPPLEMENTAL  REPORT  OP  THE  BOARD  OP  ENGINEERS.. 

New  York  City,  May  6, 1888. 
General  :  The  Board  of  Engineers  convened  by  Special  Orders  Nos. 
8  and  9,  current  series,  Headquarters  Corps  of  Engineers,  has  carefully 
considered  the  questions  contained  in  the  indorsement  of  the  Secretary 
of  War  of  April  28, 1888,  and  has  the  honor  to  report,  in  answer  to  the 
several  questions,  as  follows: 

Q.  1.  Cost  of  changes  in  the  bridge  recommended  by  the  report  of  the  majority  of 
the  Board. 

The  Board  is  of  opinion  that  the  cost  of  these  changes  will  be  about 
$143,000. 

Q.  2.  Cost  of  changes  in  the  bridge  recommended  by  the  minority. 

The  Board  is  of  opinion  that  the  cost  of  these  changes  will  be  about 
$38,000. 

Q.  3.  Cost  of  increasing  the  length  of  the  draw  on  each  side  of  the  pivot  to  300  feet 
(no  increase  in  height  of  Dridge). 

The  Board  is  of  opinion  that  the  pivot  truss  of  500  feet,  as  now  being 
built,  can  not  be  lengthened  practically  by  100  feet  so  as  to  give  water- 
way spans  of  3QP  feet.  All  the  members  of  the  original  truss  would 
have  to  be  enlarged,  which  can  not  be  done  in  a  satisfactory  manner, 
and  it  would  be  cheaper  in  the  end  to  build  a  new  truss  of  the  dimen- 
sions required,  namely,  600  feet.  The  Board  is  of  the  opinion  that  the 
present  bridge  could  be  altered  so  as  to  contain  a  300-foot  pivot  draw 
for  the  sum  of  $125,000. 

Q.  4.  What  will  be  the  cost  of  the  necessary  widening  and  deepening  of  the  Kill 
At  or  near  the  bridge  on  the  Staten  Island  side  if  provided  for  in  the  river  and  harbor 
propriation  T 

Taking  the  cost  of  the  land  at  $500  per  acre  and  the  price  of  dredg- 
ing at  25  cents  per  yard  the  cost  will  be  about  $9,500. 
All  of  which  is  repectfully  submitted. 

Thos.  Lincoln  Casey, 

CoUmel^  Corps  of  Engineers, 
W.  E.  King, 

Major  of  Engineers. 
Edw.  Maguibe, 


The  Ohief  of  Engineebs,  IT.  fi.  A. 


Captain  of  Engineers. 
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WW  3. 

REPORT  OF  BOARD  OF  ENGINEERS  ON  SENATE  BILL  NO.  1850.  FIFTIETH 
CONGRESS.  FIRST  SESSION,  TO  AUTHORIZE  THE  CONSTRUCTION  OF  A 
BBIDGE  ACBOSS  THE  STATEN  ISLAND  SOUND,  KNOWN  AS  ABTHUB 
KILL  AND  KILL  VON  KULL,  AT  OB  NEAB  THE  TOWN  OF  WE8TFIELD, 
STATEN  ISLAND,  AND  TO  ESTABLISH  THE  SAME  AS  POST-BOAD. 

New  Yobk  City,  April  10,  1888. 

General:  The  Board  of  Engineers  convened  by  special  orders 
Nos.  8  and  9,  cnrrent  series,  from  the  headquarters  Corps  of  En- 
gineers, and  to  which  was  referred  by  yoar  indorsement  of  March  2, 
1888,  Senate  bill  1850  for  consideration  and  report,  has  the  honor  to 
state-: 

That  Senate  bill  1850  authorizes  the  construction  of  a  bridge  across 
the  waters  of  the  Arthur  Kill  from  some  point  or  points  between  the 
town  of  Westfleld,  Staten  Island,  Eichmond  County,  New  York,  to 
some  point  or  points  in  Middlesex  County,  in  the  State  of  Kew  Jer- 
sey, as  a  foot-bridge,  wagon-road,  and  railway  bridge.  The  bridge 
is  to  be  a  pivot  draw- bridge,  with  spans  not  less  than  200  feet  in  the 
clear,  the  other  spans  to  be  not  less  than  250  feet,  if  the  proper  location 
of  the  draw  will  admit  of  spans  of  this  width,  and  the  height  of  the 
superstructure  is  to  be  not  less  than  15  feet  above  low  water,  or  10  feet 
above  extreme  high  water,  measuring  to  the  bottom  chord  of  the 
bridge ;  or  the  bridge  may  be  a  lifting  bridge. 

By  the  bill,  the  bridge  may  be  placed  at  any  point  of  a  portion  of  the 
Kill  5i  miles  in  length.  This  reach  is  in  the  lower  half  of  the  stream 
and  where  the  waters  of  the  Kill  have  their  greatest  width.  Taking 
into  consideration  the  amount  and  character  of  the  commerce  and  navi- 
gation over  the  stream,  the  Board  is  of  opinion  that  the  bridge  pro- 
posed in  the  bill  would  be  a  serious  obstraction  to  navigation,  and 
fihonld  not  be  constructed.  The  Board  would  recommend  in  its  stead 
a  bridge  having  a  clear  height  of  superstructure  above  mean  high  water 
of  50  feet,  a  clear  span  500  feet  in  width  over  a  channel- way  of  13  feet 
depth  at  low  water,  and  a  draw-span  next  to  this  span  of  at  least  200 
feet  in  width.  The  other  spans  of  the  bridge  should  not  be  less  than 
250  feet  in  the  clear. 

Section  6  of  the  same  bill  authorizes  the  construcfion  of  a  suspen- 
sion, cantilever,  or  lifting  bridge  over  the  Kill  Von  Kull,  to  and  from 
some  point  or  points  commencing  on  the  northerly  side  of  Third 
street  and  York  avenue,  in  the  village  of  New  Brighton,  Staten 
Island,  Richmond  County,  in  the  State  of  New  York,  to  some  point  or 
points  at  or  near  Constable's  Point,  in  the  State  of  New  Jersey,  of 
such  a  height  or  in  such  a  manner  as  not  to  interfere  with  the  free 
navigation  thereof  by  vessels  and  boats  customarily  navigating  the 
same. 

In  view  of  the  extensive  commerce  passing  the  position  proposed  for 
this  bridge,  being  not  only  that  coming  through  the  Arthnr  Kill,  but 
in  addition  that  from  Elizabethport,  Newark  Bay,  and  the  north  shore 
of  the  Kill  Von  Kul),  the  latter  being  extensively  carried  on  by  ocean- 
going ships,  the  Board  is  of  opinion  that  this  bridge  when  built  should 
1)0  a  cantilever  bridge  of  three  bays,  spanning  the  entire  water-way, 
the  center  bay  to  be  not  less  than  900  feet  in  width  in  the  clear,  and 
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farDishing  a  clear  height  over  the  channel- way  at  mean  high  water  of 
at  least  150  feet.  ^ 

Thos.  Lincoln  Casey, 

CoUmelj  Corps  of  Engineers. 
Henry  M.  Bobert, 

Lieut.  Col.  of  Engineers. 
Peter  0.  Hains, 

Lieut.  Col.  of  Eiigineers. 
W.  B.  King, 

Major  of  Engineers. 
Edw.  Maguire, 

Captain  of  Engineers. 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


WW  4. 

HIGHWAY  bridge  ACROSS  THAT  PART  OF  THE  WATERS  OF  LAKE  CHAM- 
PLAIN  LYING  BETWEEN  THE  TOWNS  OF  NORTH  HERO  AND  ALBURGH, 
VERMONT,  AUTHORIZED  BY  ACT  OP  CONGRESS  APPROVED  JUNE  20 
1884. 

La  Orange,  North  Hero,  Vt., 

August  28,  1886. 
Dear  Sir:  I  inclose  herewith  a  letter  jnst  received  from  onr  Senator, 
George  F.  Edmunds,  in  regard  to  a  bridge  we  are  now  bailding  from 
the  town  of  North  Hero,  Vt.,  to  the  town  of  Albnrgh,  Vt.,  across  Lake 
Ghamplain,  calling  our  attention  to  the  fact  that  we  have  never  ob- 
tained the  approval  of  the  War  Department. 

We  supposed  we  had  complied  with  every  requirement  of  tbe  law  in 
regard  to  the  matter  until  we  received  this  letter. 

We  obtained  a  charter  from  the  Gleneral  Oovemment,  also  from  our 
State  in  1884,  which  we  supposed  was  all  that  was  required  of  us. 

If  you  will  please  inform  us  what  steps  we  shall  take  now  in  regard 
to  the  matter,  that  we  may  be  guided  thereby,  we  would  be  greatly  ob- 
liged. 

I  am,  sir,  very  respectfully,  yours, 

D.  B.  Town. 
To  the  Honorable  Secretary  op  War. 

[First  indonement,] 

Office  Chiep  of  Engineers, 

U.  S.  Army, 
September  4, 1886. 
Eespectfully  returned  to  the  Secretary  of  War. 
^^ An  act  to  authorize  the  construction  of  a  highway  bridge  across  that 
part  of  the  waters  of  Lake  Ghamplain  lying  between  the  towns  of  North 
Hero  and  Alburgtf,  in  the  State  of  Vermont,^  was  approved  June  20, 
1884  (U.  S.  Statute,  vol.  23,  pages  49,  60). 
The  second  section  of  the  act  provides — 

That  the  stractnre  authorized  by  the  preceding  section  shall  be  bailt  and  located 
under  and  sobject  to  such  regulations  for  the  security  of  navigation  of  such  waters 
as  the  Secretary  of  War  shall  prescribe,  and  shall  be  pro'^ded  with  such  suitable  an  d 
convenient  draw  as  the  said  Secretary  shall  deem  needful  for  the  proper  purposes  of 
navigation,  etc. 
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It  does  not  appear  that  the  requirements  of  law  have  been  complied 
with,  and  it  is  suggested  that  the  plana  of  the  bridge  be  submitted  with- 
out delay,  and  in  submitting  them,  that  the  parties  interested  comply 
with  the  requirements  of  the  rule  of  the  Secretary  of  War  of  July  31, 
1886,  in  reference  to  bridge  plans  requiring  his  approval. 

The  attention  of  the  parties  interested  should  be  invited  to  the  pro- 
vision of  section  6  of  the  act  approved  February  22, 1883,  Stat,  at  Large, 
vol.  22,  page  423. 

John  G.  Parke, 
Colonel  of  Engineers^ 
Bvt.  Maj.  Oen.j  U  8.  A., 

in  charge  of  office. 

[Second  indonement.] 

War  Department,  September  7, 1886. 

The  suggestions  of  the  officer  in  charge  of  the  office  of  the  Chief  of 
Engineers  are  concurred  in,  and  hiB  will  take  the  necessary  steps  by  cor- 
respondence with  the  proper  authorities  to  place  the  ca^e  in  condition 
to  be  submitted  to  the  Secretary  of  War  for  final  action. 

By  order  of  the  Acting  Secretary  of  War. 


Jay  Stone, 
Acting  Chief  Clerk. 


'  {ThJrd  indorsement  1 


Office  Chief  of  Engineers, 

U.  S.  Army, 
November  18,  1886. 

Eespectfully  referred  to  iviajor  M.  B.  Adams,  Corps  of  Engineers,  for 
his  information  and  for  examination  and  report. 

The  bridge  referred  to  is  authorized  by  an  act  of  Congress  approved 
June  20, 1884  5  copy  with  the  papers. 

Major  Adams  will  report  whether  the  location  and  plan  of  the  bridge 
is  in  strict  conformity  with  the  acts  of  Congress  auihorizing  its  construc- 
tion. 
To  be  returned. 
By  command  of  Brigadier-Oeneral  Duane. 

John  G.  Parke, 
Colonel  of  Engineers^ 
Bvt,  Maj.  Oen.  U.  8.  A. 

[Fourth  indoFsement] 

Office  Chief  of  Engineers, 

TJ.  S.  Army, 
December  16, 1886. 

Bespectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Judge-Advocate  General,  U.  S.  A.,  inviting  attention  to  the  accompa- 
nying report  of  Major  M.  B.  Adams,  Corps  of  Engideers,  from  which  it 
will  appear  that  the  bridge  in  question  is  already  built ;  that  it  afifords 
the  only  highway  communication  from  North  Hero  Island  to  the  main- 
land, and  gives  ready  passage  between  the  island  and  the  railroad  sta- 
tion on  the  Vermont  Central  Bailroad  at  East  Albnrgh. 

Major  Adams  considers  the  bridge  as  slight  an  obstruction  to  navi- 
gation as  any  bridge  crossing  the  waters  of  Lake  Champlain  at  any 
point  5  its  draw  gives  a  width  of  78  feet,  while  that  of  the  Lamoil  Valley 
Extension  Bailroad  Bridge  is  really  only  about  36  feet. 
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Miyor  Adams  concludes  his  report  as  follows : 

Upon  careftil  consideration  of  all  these  facts,  I  have  the  honor  to  recommend  the 
approval  of  this  bridge  in  both  its  plan  and  location,  and  would  respectfally  recom- 
mend as  follows  for  its  management  and  lighting : 

That  the  draw  shail  be  opened  promptly  by  the  pfoper  authorities  of  the  brid^  upon 
the  ordinary  reasonable  signal  from  any  boat  that  may  wish  to  effect  a  passage  through 
it,  and  the  bridge  shall  be  lighted  according  to  the  usual  prescribed  rules  made  and 
provided  by  the  Light  House  Board  to  ffovem  in  all  such  cases,  both  the  operating  of 
the  draw  and  lighting  of  the  bridge  to  he  done  at  the  expense  of  the  bridge-owners. 

In  view  of  the  above  statements,  and  for  the  reasons  more  fully  set 
forth  in  Major  Adams's  report,  the  plans  and  location  of  the  ^-  Highway 
bridge  across  that  part  of  the  waters  of  Lake  Ohamplain  lying  between 
the  towns  of  North  Hero  and  Alburgh,  in  the  State  of  Vermont,"  as  pro- 
vided for  by  the  act  of  Jane  20, 1884,  are  recommended  for  approval. 

J.  0.  DUANE, 

Brig.  Oen.^  Ohief  of  Engineers. 

[Flftb  iDdoT8ement.J 

War  Department, 

January  13,  1887. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 

[Sixth  indorsement.  | 

Office  Chief  of  Engineers, 
U.  S.  Army, 
JwMiary  fe,  1887. 
Respectfally  returned  to  Major  M.  B.  Adams,  Corps  of  Engineers,  in- 
viting attention  to  the  foregoing  indorsements  (foarth  and  fifth),  by 
which  he  will  be  guided. 

Msgor  Adams  will  advise  the  bridge  authorities  acccordingly,  and 
will  see  that  the  requirements  of  the  War  Department  are  fully  com- 
plied with. 

After  such  record  has  been  taken  as  may  be  required  for  the  files  of 
his  office.  Major  Adams  will  return  the  papers,  with  report  of  his  action 
thereon. 
By  command  of  Brigadier  General  Dnane. 

John  6.  Parke, 
Colonel  of  Engineers^ 
Bvt.  Maj.  Gen.j  U.  8.  A. 

[Seventh  indorsement.] 

United  States  Engineer  Offioe, 

Burlington^  Ft.,  Jcmuary  26,  1887. 
Bespectfnlly  returned  to  the  Chief  of  Engineers,  TJ.  S.  A.,  having 
made  the  necessary  records,  and  with  the  information  that  the  bridge 
authorities  have  been  notified  of  the  approval  of  the  plans  and  location 
of  their  bridge,  and  requested  to  inform  me  what  rules  govern  the 
operating  of  the  draw  and  lighting  of  the  bridge  at  the  present  time. 

M.  B.  Adams, 
Major  of  Engineers. 

[Eighth  indorsement.] 

Office  Chief  of  Engineers, 
U.  S.  Army, 
February  6, 1887. 
Bespectfnlly  returned  to  Major  M.  B.  Adams,  Corps  of  Engineers, 
calling  attention  to  fourth  indorsement,  and  to  the  quotation  ^m  his 
"bng  S^ 163 
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rei>ort  oontaiDed  therein,  which  was  approved  by  the  Secretary  of 
War. 

Major  Adams  will  inform  himself  as  to  the  roles  which  Should  govern 
the  lighting  of  the  bridge,  and  prescribe  snch  regulations  for  the  operat- 
ing of  the  draw  as  the  nature  of  the  case  woald  seem  to  require;  and 
advise  this  office  accordingly. 
To  be  returned. 
By  command  of  Brigadier-General  Daane. 

John  6.  Pabke, 
Colonel  of  Engineers^ 
Bvt.  Miy.  OeA.j  U.  8.  A. 

[Nintli  indoxMineiki.] 

XJiaTED  States  Enoineeb  Office, 

BurliT^ffton  7t.^  February  16, 1887. 

Bespeotftdly  retomed  to  the  Chief  of  Engineers,  XJ.  8.  Army,  with  a 
copy  of  a  letter  sent  to  the  anthorities  of  the  Korth  Hero  Bridge,  which 
is  believed  to  convey  them  all  needed  regulations  for  the  operating  of 
its  draw  and  the  lighting  of  the  bridge,  as  well  as  to  meet  year  instnic- 
tions  in  the  premises. 

M.  B.  Adascs, 
Major  of  Engineers. 


WW  5. 


BBIDGE  OF  THE  KANSAS  CITY,  TOPEKA  AND  WESTEBN  BAILBOAD  COM- 
PANY ACBOSS  THE  MI8S0UBI  BIVEB  AT  SIBLEY,  MISSOUBI.  AUTHOR- 
IZED BY  ACT  OP  CONGRESS  APrROVED  JULY  3,  1884. 

[BriUon  ft  Ghr»7,  ftttoraeys  and  ooimM!lon  at  law.) 

WASHINGTON,  D.  C,  March  18, 1887. 

Sir:  By  act  of  Congress  approved  Jnly  3, 1884  (23  Stats.,  67),  the 
Kansas  City,  Topeka  and  Western  Eailroad  Company  is  authorized  to 
construct  a  bridge  "  over  the  Missouri  Eiver  at  or  near  Sibley,  in  the 
State  of  Missouri; "  and  by  section  7  the  plan  and  location  thereof  is 
made  subject  to  your  approval. 

Pursuant  to  this  authority  we  file  herewith  : 

(1)  The  plans  of  said  bridge  as  proposed  to  be  constructed  by  said 
railroad  company. 

(2)  Certified  copy  of  the  articles  of  consolidation  evidencing  the  crea- 
tion and  present  existence  of  the  Kansas  City,  Topeka  and  Western 
Bailroad  Company. 

(3)  Certified  extract  from  the  record  of  the  meeting  of  the  board  of 
directors  of  said  railroad  company  accepting  the  act  of  Congress  au- 
thorizing the  construction  of  said  bridge. 

(4)  Certified  transcript  of  the  records  of  said  railroad  company  show- 
ing the  election  of  the  present  officers  and  directors  thereof. 

(6)  Letter  from  W.  B.  Strong,  president  of  said  company,  showing 
appointment  of  A.  A.  Bobinson,  as  chief  engineer  thereof. 

(6)  Certificates,  in  triplicate,  of  said  W.  B.  Strong,  as  president,  and 
A.  A.  Bobinson^  chief  engineer,  of  said  company,  as  to  the  correctness  of 
the  plans  of  said  bridge  as  herewith  filed. 
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Whereon  we  ask  yoar  immediate  approval  of  said  plan  and  location 
in  accordance  with  the  requirements  of  the  act. 
Very  respectfully, 

Bbitton  &  Gray, 
Attorneys  for  K.  C,  T.  and  W.  B.  B.  Company. 
Hon.  William  0.  Bndicott, 

Secretary  of  War. 

^  [Hist  indoTMmcnt.] 

.  Offiob  Chief  of  Engineers, 

T7.  8.  Army, 
March  31, 1887. 
Bespectfully  retained  to  the  Secretary  of  War,  through  the  Acting 
Judge-Advocate-General,  U.  8.  Army. 

The  within  plan  and  location  of  the  proposed  bridge  are  in  accord- 
ance with  the  provisions  of  '^  an  act  to  authorize  the  construction  of  a 
bridge  over  the  Missouri  Biver  at  or  near  8ibley,  in  the  8tate  of  Mis- 
souri," passed  July  3,  1884,  and  there  appears  to  be  no  objection  to 
their  approval  by  the  Secretary  of  War. 

J.  0.  DUANE, 
Brig.  Oen.j  Chief  of  Engineers. 

[Second  lndoTieM«Bt.] 

War  Department, 
Judge-AdvocateGbneral's  Office, 

Washington^  D.  0.,  April  1, 1887. 
The  evidence  in  this  case,  under  the  rule  of  July  31, 1886,  being  fur* 
nished  by  the  company,  the  papers  are  returned  to  the  Secretary  of 
War,  with  draught  of  approval  of  plans,  etc. 

O.  Norman  Lieber, 
Acting  Jttdge- Advocate- General. 

[Thizd  iBdoneneiitl 

War  Department, 

AprU  14, 1887. 
Bespectfully  returned  to  the  Chief  of  Engineers  with  the  accompany- 
ing duplicate  copy  of  the  instrument,  which  has  been  approved  by  the 
Secretary  of  War,  for  file  in  the  oflSce  of  the  Chief  of  Engineers.  The 
original  copy  has  been  furnished  to  Messrs.  Britton  &  Gray,  the  attor^ 
neys  of  the  Kansas  City,  Topeka  and  Western  Eailroad  Company. 
By  order  cf  the  Secretary  of  War. 

John  Tweed  ale. 

Chief  ClerJe. 


report  of  lieutenant-oolonbl  charles  r.  sutbr,  corps  of 
engineers,  president  of  the  missouri  river  commission. 

Missouri  Efver  Commission, 

Office  of  the  President, 
Saint  LouiSj  Jfo.,  March  25, 1887. 
Sir  :  In  accordance  with  instructions  conveyed  by  your  letter  of  21st 
instant,  I  have  to  report  that  the  plans  for  the  proposed  bridge  over  the 
Missouri  Eiver  at  Sibley,  Mo.,  have  been  carefully  examined  and  found 
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tx>  comply  with  the  requirements  of  the  special  act  of  Oongress  aathor- 
iziug  the  constraction  of  this  bridge.  The  plans  show  a  high  bridge 
with  three  400  foot  spans  over  the  water-way  of  the  river.  The  height 
ander  floor  beams,  in  this  case  the  lowest  portion  of  the  superstructure, 
is  given  as  50  feet  above  the  high  water  of  1844,  which  is  7  feet  higher 
than  1881,  about  the  highest  flood  since  the  former  date.  The  bridge 
therefore  will  fully  comply  with  all  the  requirements  deemed  advisable 
by  the  Missouri  River  Commission. 

Very  respectfully,  your  obedient  servant, 

Ohas.  R.  SUTEfe, 
Lieut,  Col,  of  Engineers^ 
President  Missouri  River  Commission, 
The  Cheep  of  Engineers,  U.  S.  A. 


WW  6. 


bridge  of  the  CHICAGO,  SAINT  LOUIS  AND  NEW  ORLEANS  RAILROAD 

company  across  the  ohio  river  at  east  ca.iro,  kentucky,  author- 
ized by  acts  of  congress  authorizing  the  construction  of 
bridges  across  the  ohio  river,  approved  december  17,  1872|,  and 
february  14,  1883. 

Office  of  the  Chicago,  Saint  Louis 

AND  New  Orleans  Bailroad  Company, 

^  NeiD  Zorfe,  itfarc/^  26, 1887. 

SiB:  I  have  the  honor  to  transmit  herewith  papers,  maps,  and  plans 
relating  to  the  bridge  over  the  Ohio  Eiver  at  Bast  Cairo,  Ky.,  which 
the  Chicago,  Saint  Ix)nis  and  New  Orleans  Bailroad  Company  proposes 
to  bnild  ander  a  charter  granted  to  it  by  the  State  of  Eentncky,  and 
in  accordance  with  the  acts  of  Congress  anthorizing  the  constraction  of 
bridges  over  that  river. 

These  papers  are  more  fally  described  in  the  ininates  of  the  meeting 
of  the  Board  of  Directors  of  this  company,  held  this  day,  of  which  a 
certified  copy  accompanies  this  application. 

The  act  of  Congress  granting  lands  to  the  States  of  Illinois,  Missis- 
fiippi,  and  Alabama  reqnired  the  railroads  to  bnild  "  to  a  point  at  or  near 
the  junction  of  the  Ohio  and  Mississippi  rivers."  The  site  thns  forced 
on  this  company  presents  engineering  difflcnltie^  of  sach  magnitude  that 
we  deemed  it  a  necessity  to  obtain,  if  possible,  some  modification  of  the 
requirements  of  the  general  laws  or  Congress.  This  necessity  was  fully 
explained  to  a  Board  of  United  States  Engineers,  bat  althongh  their 
report  shows  that  they  appreciated  the  disadvantages  to  the  railroad 
company  in  constructing  and  operating  a  bridgesuch  as  the  law  reqaires, 
they  were  unwilling  to  recommend  a  modification  of  the  law  in  this  case. 

We  have  therefore  decided  to  build  exactly  in  accordance  with  the 
reqairements  of  the  law  apd  of  the  Board  of  Engineers.  Indeed,  their 
requirements  have  been  more  than  complied  with,  by  providing  two 
spans  of  600  feet  in  the  clear  instead  of  one,  and,  in  order  to  accommo- 
date the  steam-boats  and  tows  going  up-stream  at  high  water,  spans  of 
great  length  and  of  the  full  height  required  for  the  chaunel-span  have 
been  continued  fi'om  bank  to  bank,  entirely  across  the  river. 

It  will  require  about  two  and  a  half  years  to  build  this  bridge. 
Although  the  traffic  now  crossing  the  river  at  this  point  is  constantly 
increasing  both  in  volame  and  in  value,«it  is  seriously  hindered  by  the 
delays  incident  to  transfer  by  boat.  ^ 
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We  desire,  and  have  determined,  to  continue  the  construction  of  the 
bridge  without  delay  and  to  complete  it  as  soon  as  possible,  and  there- 
fore respectfully  request  the  early  approval  of  theaccompauying  plans, 
etc.,  which  will  be  presented  by  Mr.  E.  L.  Corthell,  engineer  of  the  bridge, 
in  x)erson.  Mr.  Corthell  is  authorized  to  act  for  this  company  in  any 
and  all  matters  relating  to  the  approval  of  the  plans. 
I  am,  sir,  yours,  respectfully, 

Stuyvesant  Fish, 
Vice-President  of  the  Clmngo^  Saint  Louis 

and  New  Orleans  BailroaA  Company. 
Hon.  William  0.  Endioott, 

Secretary  of  War. 

[First  indorsement.  1 

Office  Chief  op  Engineers, 

U.  8.  Army,  • 
March  28,  1887. 
Respectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Judge-Advocate-General,  U.  S.  Army. 

Upon  examination  of  the  within  plan  and  location  of  the  proposed 
bridge  of  the  Chicago,  Saint  Louis  and  fTew  Orleans  Bailroad  Company 
across  the  Ohio  River  at  East  Cairo,  Ky.,  it  is  believed  that  they  con- 
form to  the  requirements  of  the  Board  of  Engineers  as  contained  in  its 
report  of  May  7, 1886,  and  printed  as  House  Mis.  Doc.  No.  339,  Forty- 
ninth  Congress,  first  session  (copy  herewith),  and  also  with  the  provis- 
ions of  the  act  of  December  17, 1872,  and  the  supplementary  act  of 
February  14, 1883,  authorizing  the  construction  of  bridges  across  the 
Ohio  River,  etc.  (copies  herewith),  and  therefore  no  objection  is  known 
to  their  approval  by  the  War  Department  if  the  rule  of  the  War  Depart- 
ment dated  July  31, 1886,  has  also  been  complied  with. 

J.  C.  DUANE, 
Brig.  Oen.j  Chief  of  Engineers. 

[Second  ^dorsement.  ] 

Wab  Department, 
Judge- Advocate  Oenebal's  Office,  . 

Washington,  D.  C,  March  30, 1887. 
Respectfully  returned  to  the  Secretary  of  War  with  drafts  of  formal 
approval  by  the  Secretary  of  the  design,  drawings,  and  maps  submitted 
by  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company.  The 
company  presents  in  lieu  of  a. copy  of  the  minutes  of  its  organization 
duly  authenticated,  a  memorandum  signed  by  E.  L.  Corthell,  repre- 
senting Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company,  and 
sworn  to  before  a  notary  public  of  this  city.  It  is  for  the  Secretary  of 
War  to  determine  whether  this  document,  in  connection  with  the  vol- 
ume of  laws  and  documents  filed  by  the  company,  may  be  accepted  as 
sufficient  evidence  of  the  fact  in  question. 

G.  NOBMAN  LeIBBB, 

Acting  Judge-Advocate  Oeneral. 

[Third  indorsement.] 

Wab  Depabtment,  April  1, 1887. 
Respectfully  returned  to  the  Chief  of  Engineers  for  file  in  his  office ; 
the  original  copy  of  the  instrument  having  been  sent  to  Mr.  E.  L.  Cor- 
thell, No.  34  Nassau  street,  New  York  City,  this  date. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Cleric. 
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Office  of  the  Chief  of  ENomEEBS, 

United  States  Abmy, 
Washingtonj  D.  O.,  April  11, 1888. 
SiE:  Under  date  of  April  1,  1887,  the  Secretary  of  War  approved 
certain  drawings  showing  design,  location,  etc..  of  the  bridge  of  the 
Chicago,  Saint  Lonis  and  New  Orleans  Eailroaa  Company  across  the 
Ohio  Biver  at  Cairo,  111.,  proposed  to  be  erected  under  acts  of  Congress 
approved  December  17, 1872,  and  Febmary  14, 1883;  and  in  order  that 
the  Secretary  of  War  may  be  folly  advised  as  to  the  manner  in  which 
such  bridge,  piers,  etc.,  are  being  constructed,  and  as  to  whether  the 
plans  approved  by  him  are  being  complied  with  and  the  bridge  built 
accordingly,  it  is  desired  that  you  supervise  its  construction  so  far  as 
may  be  necessary  to  enable  you  to  supply  the  information*required. 

C6pie8  of  two  of  the  drawings,  with  copy  of  the  approval  of  the  Sec- 
retary of  War  attached,  are  sent  herewith  for  your  guidance.    The  re- 
maining drawing,  showing  location  of  proposed  bridge  without  contours 
of  the  bottom  of  the  river,  was  sent  you  March  30, 1888. 
By  command  of  Brigadier-Oeneral  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 
Lieut.  Col.  Wm.  E.  Mebbill, 

Corps  of  Engineers. 
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FREE  WAGON  BRIDGE  ACROSS  THE  CUMBERLAND  RIVER  NEAR  THE 
CITY  OF  NASHVILLE,  TENNESSEE,  AUTHORIZED  BY  ACT  OF  CONGRESS 
APPROVED  MARCH  3,  1887. 

KTashvillb,  Tenn.,  April  10, 1887. 
SiB:  In  obedience  to  the  act  of  Congress  and  the  rule  of  the  De- 
partment of  July  31, 1886, 1  have  the  honor  to-day  to  forward  by  maU 
to  your  address  a  copy  of  the  specifications  of  the  North  NashviUe 
Bridge,  and  by  express  the  general  plan  of  the  Korth  JSTashville  Bridge 
with  a  duplicate  (tracing)  of  the  same,  which  plans  and  specifications 
are  necessary  to  accompany  the  application  of  the  Bridge  Commission- 
ers for  the  approval  of  the  plans  so  the  work  may  proceed. 
Very  respectfully,  your  obedient  servant, 

E.  P.  Faloonnet, 
Consulting  Engineer. 
The  Hon.  Seobetaby  of  Wab. 

[First  indonement.] 

Office  Chief  of  Engineebs, 

XJ.  S.  Abmy, 

ApHl  19, 1887. 

Bespectfnlly  referred  to  Iiieut.  CoL  J.  W.  Barlow,  Corps  of  Engineers, 

for  his  information  and  for  examination  and  report    Colonel  Barlow 

will  see  whether  the  plans  conform  to  the  requirements  of  the  act  of 

March  3, 1887,  authorizing  the  construction  of  the  bridge  (copy  here- 


Digitized  by  LjOOQ  IC 


APPENDIX   WW — BRIDGING  NAVIGABLE  WATERS.         2439 

with).    Colonel  Barlow  will  also  call  attention  of  the  bridge  aathorities 
to  the  accompanying  rule  of  the  Secretary  of  War  and  request  compli- 
ance with  the  same.    Papers  under  the  rule  to  be  furnished  in  duplicate. 
By  command  of  Brigadier-General  Duane. 

John  G.  Pabeb, 
Colonel  of  Engineers^ 
Bvt  Maj.  G€n.y  U.  8.  A. 

ISeoond  indorsement,  j 

Engineer  Office,  U.  S.  Army, 
Chattanooga^  Tenn.y  April  30, 1887. 
Sespectfully  returned  to  the  Chief  of  Engineers  with  report  of  this 
date. 

J.  W.  Barlow, 
Lieut.  Col  ofBngineerg. 

[Third  indorsement.] 

Office  Ohief  of  Engineers, 
•  U.  8.  Army, 

May  7, 1887. 
Bespectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Jndge- Advocate  General,  TJ.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  fipom 
which  it  will  appear  that  the  bridge  is  held  to  be  in  conformity  with  the 
*^Act  to  give  the  assent  of  Congress  to  the  construction  of  a  free  bridge 
by  the  county  of  Davidson,  Tennessee,  over  the  Cumberland  River,'^  ap- 
proved March  3, 1887.  His  views  are  concurred  in  by  this  office,  and 
it  is  recommended  that  the  plan  be  approved  accordingly. 

J.  C.  Duane, 
Brig.  Oen.j  Chief  of  Engineers. 

[Fourth  indorsement] 

War  Department, 
Judge- Advocate  General's  Office, 
Washington^  D.  0.,  Mdy  11, 1887. 
Bespectfully  returned  to  the  Secretaiy  of  War,  with  formnl  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  design  and  draw- 
ings, and  proposed  location  of  the  bridge  across  the  Cumberland  Eiver^ 
near  the  city  of  Nashville,  Tenn.,  authorized  by  the  act  of  Congress  ap- 
proved March  3, 1887  (page  471,  Statutes  of  1886-1887). 

G.  KORMAN  LSIBER, 

Acting  Judge- Advocate- General. 


BEPORT  OF  lieutenant-colonel  J.  W.  BARLOW,  CORPS  OP  EN- 
gineers, accompanying  second  indorsement  on  foregoing 
communication. 

Engineer  Office,  U.  S.  Army, 
Chattanooga^  Tenn.y  April  30,  1887. 
Sir  :  In  compliance  with  indorsement  of  the  Chief  of  Engineers,  dated 
April  19, 1887,  on  com  munication  of  E.  F.  Falconnet,  consulting  engineer, 
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to  the  honorable  Secretary  of  War,  herewith,  I  have  the  honor  to  8ab- 
mit  the  following  report: 

The  act  of  Congress  aathorizing  the  construction  of  the  bridge  in 
Qaestion  provides  that  if  the  bridge  be  made  with  unbroken  or  contin- 
uoas  spans,  the  spans  shall  not  be  less  t}ian  164  feet  in  the  clear,  the 
main  span  to  be  over  the  main  channel  of  the  river,  and  the  lowest  part 
of  the  saperstractare  not  less  than  34  feet  above  extreme  high-water 
mark ;  the  bridge  to  be  at  right  angles  to,  and  its  piers  paraUel  with, 
the  channel  of  the  river. 

The  proposed  bridge  is  of  this  character,  and  the  adopted  plans  and 
specifications  for  its  construction  provide  for  a  higher  bridge  with  wider 
spans  than  the  act  requires. 

The  drawings  provide  for  a  bridge  having  a  main  or  channel  span 
260  feet,  and  t^jacent  spans  on  either  side  200  feet  from  center  ta center 
of  piers.  These  spans  in  the  clear  will,  therefore,  be  at  the  water's  sur- 
face at  ordinary  stages  about  235  feet  and  185  feet,  respectively.  The 
height  of  the  main  span  will  be  44  feet  above  the  highest  recorded  stage 
of  the  river,  or  99  feet  above  low  water.  The  plan  shows  that  the  bridge 
will  be  at  right  angles  to  the  current,  and  the  piers  parallel  therewith. 

The  requirements  of  section  4  of  the  act,  in  regard  to  the  preparation 
of  a  topographical  map  of  the  locality  and  its  vicinity,  have  been  sub- 
stantially complied  with ;  the  map  presented  being  a  fair  representation 
of  the  g:eneral  characteristics  of  that  section  of  the  river. 

Pending  the  action  of  Congress  upon  the  bill  giving  its  consent  to  the 
construction  of  this  bridge,  objections  were  raised  by  adverse  interests 
which  were  satisfied  by  a  modification  in  the  height  of  the  bridge,  which 
placed  the  superstructure  10  feet  higher  than  was  at  first  proposed. 

To  insure  the  passage  of  the  act  during  the  then  current  session  of 
Congress,  and  thus  enable  the  construction  of  the  bridge  to  go  forward 
without  loss  of  time,  the  consent  of  all  parties  was  obtained  to  the  pas- 
sage of  the  act  without  amendment,  upon  the  specific  understanding 
that  the  bridge  would  be  built  44  feet  above  high  water,  instead  of  34 
feet  as  specified  iu  the  act. 

As  previously  stated,  the  plans  have  been  modified  to  conform  to  this 
increased  height  and  contracts  have  been  made  in  compliance  there- 
with, and  there  now  appears  to  be  no  opposition  from  any  quarter  to 
the  construction  of  the  bridge  according  to  the  modified  plan }  and  as  the 
greater  includes  the  less. in  the  matter  of  height,  these  plans  are  held 
to  be  in  accord  with  the  act  above  mentioned. 

The  county  of  Davidson,  Tennessee,  the  grantee,  by  and  through  its 
County  Court  and  duly  appointed  and  empowered  Board  of  Bridge  Com- 
missioners, has  accepted  and  is  carrying  out  the  plans  submitted  for 
the  construction  of  the  North  Nashville  Bridge,  and  has  also  accepted 
the  provisions  of  the  act  of  Congress  approved  March  3, 1887,  in  refer- 
ence thereto,  and  the  parties  in  interest  have  filed  a  paper,  in  duplicate, 
properly  authenticated  and  transmitted  herewith,  setting  forth  these 
fiftcts,  in  compliance  with  War  Department  rule,  July  31, 1886. 

It  is  noted  that  on  this  paper  the  date  is  omitted  when  the  meeting 
was  held  by  the  County  Court  accepting  the  provisions  of  the  act,  but 
it  is  certified  as  of  record  that  it  was  during  the  April  term  of  said 
court. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut  OoU  of  Etigineers. 

Chief  of  Engineers,  U.  S.  A. 
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LETTER    OF    LIEUTENANT- COLONEL    J.    W.    BARLOW,  CORPS    OP    EN- 
GINEERS. 

Engineer  Office,  U.  S.  Army, 
Chattanooga^  Tenn,^  April  6, 1888. 

Sir:  I  have  the  honor  to  traDsmit  herewith  a  commuBicatioii  of 
March  31,  from  certain  parties  in  interest,  having  reference  to  the  height 
of  the  Davidson  County  Bridge  over  the  Camberland  Kiver,  now  con- 
structing under  the  provisions  of  act  approved  March  3, 1887.  (Public, 
123.) 

The  act  provides  for  this  bridge  a  height  of  34  feet  above  extreme 
high  water,  but  by  a  compromise  with  the  opposing  interests  (repre- 
sented by  the  within  communication),  the  plans,  etc.,  presented  to  the 
War  Department  under  the  act  provided  for  a  .bridge  at  least  44  feet 
above  extreme  high  water,  and  said  plans  were  approved  by  the  Secre- 
tary of  War. 

It  now  appears  that  by  reason  of  various  unfortuitous  contingencies^ 
during  the  progress  of  construction,  the  height  that  will  be  secured  is 
only  43  feet  above  extreme  high  water,  and  it  is  understood  that  now 
the  parties  in  interest  seek,  through  the  inclosed  communication,  the 
approval  of  the  Secretary  of  War  to  the  change  in  height,  under  the 
provisions  of  section  4  of  said  act 

Under  the  circumstances,  and  the  reduction  in  height  being  compara- 
tively small,  I  respectfully  recommend  that  the  "  change  of  plan,''  so 
far  as  to  authorize  the  construction  of  said  bridge  ^<  having  the  lowest 
part  of  its  superstructure  at  least  43  feet  above  extreme  high-water 
mark  as  und')rstood  at  the  point  of  location,"  may  be  approved. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 

Ohibf  of  Engineers,  U.  S.  A, 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

ApHl  14, 1888. 
Respectfully  submitted  to  the  Secretary  of  War. 
It  appears  from  the  within  communication  from  Lieut.  Ool.  J.  W. 
Barlow,  Corps  of  Engineers,  and  its  accompanying  inclosure,  that  the 
approved  plan  of  the  bridge  in  question  provides  for  a  height  of  at  least 
44  feet  above  extreme  high  water,  but  that,  owing  to  an  error  made  in 
the  early  surveys  for  ascertaining  the  high-water  mark  in  the  Cumber- 
land Eiver,  upon  which  the  plans  were  based,  the  bridge  as  being  con- 
structed will  only  attain  a  height  of  43  feet  above  extreme  high  water, 
which  is  stated  by  parties  representing  the  opposing  interests  to  be 
sufficient  for  their  purposes,  and  who  consent  to  the  present  grade  and 
derrequest  that  it  be  approved  by  the  Secretary  of  War. 

Colonel  Barlow  recommends  that  the  change  of  plan  so  far  as  to 
authorize  the  construction  of  the  bridge  *^  having  the  lowest  part  of  its^ 
superstructure  at  least  43  feet  above  extreme  high-water  mark  as  un- 
derstood at  the  point  of  location  "  may  be  approved. 

No  objection  appears  to  authorizing  the  change  of  plan  as  requested,, 
and  it  is  accordingly  recommended  that  it  be  approved  under  the  pro- 
visions of  section  4  of  the  act  of  March  3, 1887. 

J.  C.  DUANE, 
Brig.  Oen.j  Chief  of  Engineers. 
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[Seeond  indotsement.] 

Wab  Department, 

April  17, 1888. 
Eespecttally  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  formal  approval. 
By  order  of  the  Secretary  of  War. 

John  Tweebale, 

Chief  Cleric. 

LTfaixd  indoraement.! 

War  Department, 
Judoe-Advooate-General's  Ufpioe, 

Washington,  £>.  0.,  ApHl  21, 1888. 
Bespectfally  retamed  to  the  Secretary  of  War,  with  formal  instra 
ment  prepared,  in  daplicate,  for  his  approval. 

G.  Norman  Leiber, 
Acting  Judge- Advocate- OeneraL 

IFoorth  todonflment.] 

War  Department,  April  23, 1888. 

Bespectfally  returned  to  the  Chief  of  Engineers,  to  have  the  accept- 
ance and  certificate  attached  to  the  formal  approval  signed. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

[niKh  IndoTMmeiit.] 

Office  Ghief  of  Engineers, 

U.  S.  Army, 
Apnl  26, 188& 
Bespectfally  retamed  to  Lieut.  Ool.  J.  W.  Barlow,  whb  is  requested 
to  have  the  accompanying  acceptance  and  certificate  signed  by  the 
proper  parties. 
All  the  papers  to  be  returned  to  this  office. 
By  command  of  Brigadier-General  Duane. 

Jas.  C.  Post, 
Major  of  Engineers. 

fSixtli  Indonanfiiit.  ] 

Engineer  Office,  U.  S.  Army, 

Chattanooga^  Tenn.,  May  5, 1888. 
Bespectfully  returned  to  the  Ghief  of  Engineers. 
The  acceptance  was  at  first  signed  by  two  of  the  Bridge  Commission 
^rs  and  duly  certified  by  the  clerk  of  the  county  court  of  Davidson 
County. 

The  intent  of  the  instrument  to  obtain  the  signatures  of  the  fall 
board  of  Bridge  Commissioners  was  evident,  so  the  papers  were  re- 
turned for  the  signature  of  B.  H.  Beazley,  which  was  obtained. 

The  clerk  of  the  county  court  being  then  absent,  the  old  certificate- 
authenticating  two  names  only — was  canceled,  and  the  certificate  as 
originally  written  was  duly  executed  under  seal,  by  the  deputy  clerk 
of  said  county,  who  has  full  power  to  so  certify  under  the  laws  of 
Tennessee. 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 
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[Serenth  indorsement] 

Office  Chief  of  Eng-inbbes, 

U.  S.  Aemy, 

May  8,  1888. 

Respectfully  returned  to  the  Secretary  of  War,  with  the  acceptance 
and  certificate  attached  to  the  formal  approval  signed  as  directed  by 
the  fourth  indorsement. 

J.  0.  DUANE, 

Brig.  Oen.^  Chief  of  Engineers. 

(Bighth  indorsement.]' 

Wap  Dbpabtmbnt,  May  11, 1888. 

Respectfully  returned  to  Lieut.  Col.  J.  W.  Barlow,  through  the  Chief 
of  Engineers,  with  the  acceptance  signed  by  the  Secretary  of  War  this 
date. 
By  order  of  the  Secretary  of  War. 

Sah'l  Hobgeins. 
AcHng  Chief  Clerk. 

[Klnth  indorsement] 

Office  Chief  of  Engineers, 

TJ.  8.  Army, 
May  12, 1888. 

.    Respectfully  returned  to  Lieutenant-Colonel  Barlow  inviting  atten- 
tion to  the  foregoing  indorsement. 
This  paper  to  be  HBturned. 
By  command  of  Brigadier-Gtoneral  Duane. 

Jas.  C.  Post, 
Mofor  of  Engineers. 

[Tenth  indorsement] 

Engineeb  Offices,  U.  S.  Abmt, 

Chattanooga,  Tenn.^  May  16, 1888. 

Respectfhlly  returned  to  the  Chief  of  Engineers. 
The  acceptance  signed  by  the  Secretary  of  War  has  been  forwarded 
to  the  board  of  Bridge  Commissioners  for  constructing  the  bridge 
therein  referred  to  on  this  date. 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 


COMMUNICATION  SUBBflTTBD  WITH  FOREGOING  LETTER. 

Nashville,  Tenn.,  Maroh  31,  1888. 

Dear  Sir  :  It  has  been  ascertained  that  an  error  occurred  in  the  early  snrve^s  in 
ascertaining  the  high- water  mark  in  the  Cnmberland  River,  the  result  of  which  is 
that  the  masonry  piers  and  abutments  of  the  North  Nashville  Bridge  over  said  river, 
near  Hyde's  Ferry,  have  been  built  to  such  a  height  that  the  snperstrncture  will  be 
onlv  43  feet  above  said  high-water  mark,  in  lieu  of  44  feet,  as  intended. 

Now,  in  view  of  the  fact  that  the  additional  labor,  expense,  and  time  required  to 
elevate  the  entire  structure  1  foot  higher  wiU  be  very  great,  we.  as  representing  the 
interested  parties,  believing  that  the  error  was  purely  accidental,  and  that  the  pres- 
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ont  elevation  will  be  sufficient  for  onr  purpoaes,  do  cheerfully  consent  tfa%t  the  present 
grade  shall  be  adhered  to,  and  unite  in  requesting  that  the  height  of  the  structure  ft» 
now  built  be  approved  by  yon. 
Very  respectfully, 

I.  N.  Hamilton, 
Premdentpro  tem.  Cumherland  ComnuMton. 
T.  G.  Ryman, 
Superintendent  X.  C,  and  X,  and  E,  P.  Et.  Co. 
John  Ruhm, 

Chairman, 
Ed.  Lament, 
Secretary  Bridge  CommUfSion  for  the  County  of  Davidson. 
Lieu.  Col.  J.  W.  Barlow, 

Corps  of  Engineers. 


WW  8. 


bridge  of  the  ohio  river  railroad  coimpany  across  great  kana- 
wha river  near  point  pleasant,  west  virginia,  authorized  by 
act  of  congress,  approved  march  3,  1887,  for  the  construction 
of  bridges  across  the  great  kanawha  river  below  the  falls 
and  to  prescribe  the  dimensions  of  the  same. 

Office  of  Ohio  Kiver  Railroad  Company, 

ParJcersburghj  W.  Va.j  March  20,  1887. 

Dear  Sir  :  The  Ohio  Biver  Eailroad  Gompauy  is  a  corporation  or- 
ganized  under  a  certificate  of  incorporation  issued  by  the  State  of  West 
Yirgrinia  to  the  Wheeling,  Parkersburgh  and  Charleston  Sailroad  Com- 
pany, and  dated  the  18th  day  of  April,  1881. 

Exhibit  A,'accompauyiug  this  application,  is  a  copy  of  said  certificate 
of  incorporation,  duly  authenticated  by  the  secretary  of  state  fov  West 
Virginia. 

Under  this  certificate  of  incorporation  the  company  was  duly  organ- 
ized. 

Exhibit  B,  accompanying  this  application,  is  a  duly-authenticated 
copy  of  the  minutes  of  the  meetings  organizing  said  company. 

On  December  27, 1882,  the  name  of  said  company  was  changed  to  the 
Ohio  Biver  Bailroad  Company. 

Exhibit  C,  accompanying  this  application,  is  a  copy  of  the  certificate 
declaring  said  change  of  name,  duly  authenticated  by  the  secretary  of 
state  for  West  Virginia. 

The  said  railroad  company  constructed  its  railroad  from  the  city  of 
Wheeling,  in  the  State  of  West  Virginia,  to  the  town  of  Point  Pleasant, 
in  said  State,  during  the  years  1883  to  1886,  inclusive. 

The  last  annual  meeting  of  the  stockholders  of  the  company  was  held 
on  May  13, 1886. 

Exhibit  D  is  a  duly-authenticated  extract  from  the  minutes  of  said 
meeting,  showing  the  board  of  directors  elected  at  said  meeting. 

A  meeting  of  said  board  of  directors  was  held  on  May  13, 1886. 

Exhibit  E,  accompanying  this  application,  is  a  duly-authenticated 
extract  from  the  minutes  of  said  meeting,  showing  the  officers  of  the 
company  elected  at  said  meeting. 

The  Code  of  West  Virginia,  chapter  54,  section  53,  provides  that  any 
railroad  company  may  extend  its  road  beyond  either  or  both  of  its 
termini. 

Exhibit  F,  accompanying  this  application,  is  a  copy  of  said  act. 

In  accordance  with  said  act  the  stockholders  of  said  company,  at  a 
special  meeting  duly  caUed  and  held  in  the  city  of  Parkersbargh,  W. 
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Va.^  on  the  5th  day  of  February,  1887,  passed  a  resolation  aathormng 
an  extension  of  their  railroad  from  it>s  former  terminus  at  Point  Pleas- 
ant to  a  connection  with  the  Chesapeake  and  Ohio  lines,  at  or  near  Hunt- 
ington^W.  Va. 

Exhibit  G,  accompanying  this  application,  is  a  duly  authenticated 
copy  of  said  resolution. 

In  pursuance  of  said  resolution  of  the  stockholders  of  said  company, 
the  board  of  directors  of  said  company,  at  a  meeting  duly  called  and 
held  in  the  city  of  Parkersburgh,  W.  Va.,  on  the  28th  day  of  February, 
1887,  passed  a  resolution  that  in  accordance  with  the  provisions  of 
chapter  54,  section  53,  of  the  code  of  West  Virginia,  cited  above,  a 
certificate  stating  the  points  at  or  near  which  such  extension  shall  com- 
mence and  terminate  be  iiled  with  the  secretary  of  state. 

Exhibit  H,  accompanying  this  application,  is  a  duly  authenticated 
copy  of  this  resolution. 

In  accordance  with  said  resolution,  {i  certificate  to  that  effect  was  filed 
with  the  secretary  of  state  for  West  Virginia  on  the  7th  day  of  March, 
1887. 

Exhibit  I,  accompanying  this  application,  is  a  copy  of  said  certificate, 
duly  authenticated  by  the  secretary  of  state  for  West  Virginia. 

Pursuant  to  the  authority,  given  as  aforesaid,  the  said  railroad  com- 
pany has  located  an  extension  of  its  line  of  railroad  from  the  town  of 
Point  Pleasant  to  the  town  of  Huntington,  State  of  West  Virginia, 
crossing  the  Great  Kanawha  Eiver  near  the  town  of  Point  Pleasant. 

The  code  of  West  Virginia,  chapter  44,  section  22, reads: 

Corporations  may  be  formed  under  the  provisioDS  of  the  first  twenty-four  sections 
of  chapter  iifty-four  of  this  code  for  the  purpose  of  bridginf;  the  Ohio  River.  Any 
such  corporation  or  any  railroad  corporation  is  hereby  authorized  to  construct  and 
maintain  a  bridge  across  said  river  in  the  manner  now,  or  which  may  hereafter  be, 
provided  by  the  Congress  of  the  United  States,  and  upon  comnlyin^  with  the  require- 
ments, conditions,  and  provisions  so  uresoribed,  and  not  otherwise.  *  *  •  The 
provisions  of  this  section  as  to  the  building  of  a  raili-oad  bridee  across  the  Ohio  River 
fihall  extend  to  and  include  the  Great  Kanawha  and  Big  Sandy  rivers. 

Under  the  authority  given  by  said  act,  the  Ohio  Biver  Eailroad  Com- 
pany has  located  its  bridge  across  the  Great  Kanawha  Biver  in  accord- 
ance with  the  provisions  of  the  act  of  Congress,  approved  March  3, 1887, 
which  regulates  the  bridging  of  said  river. 

Exhibit  J,  accompanying  this  application,  is  a  copy  of  said  act. 

The  said  company  has  duly  accepted  the  provisions  of  said  act  of 
Congress  by  resolution  of  its  board  of  directors  passed  at  a  meeting 
held  in  the  city  of  Parkersburgh,  W.  Va.,  on  the  11th  day  of  March,  1887. 

Exhibit  K,  accompanying  this  application^  is  a  duly  authenticated 
copy  of  said  resolution. 

Said  company  has  given  the  notice  required  by  section  3  of  said  act 
by  publication  for  two  weeks  in  newspapers  having  a  wide  circulation, 
to  wit,  in  two  newspapers  in  each  of  the  cities  of  Louisville,  Ky.,  Cin- 
cinnati, Ohio,  Gallipolis,  Ohio^  and  Charleston,  W.  Ya. 

Exhibit  L,  accompanying  this  application,  consists  of  affidavits  to  the 
publication  of  said  notice  in  eight  newspapers,  as  stated  above. 

The  said  company  herewith  submits  for  your  approval  a  design  and 
drawings  of  the  bridge  and  piers  and  a  map  of  the  location  made  in 
accordance  with  the  provisions  of  said  act  of  Congress.  Also  another 
map  is  herewith  submitted,  as  required  by  said  act  of  Congress,  giving 
an  accurate  representation  of  the  bottom  of  said  river  above  and  below 
the  proposed  location  of  said  bridge.  Said  company  respectfully  re- 
quests that  this  design  and  these  maps  be  referred  to  a  Board  of  Engi- 
neers for  further  consideration,  as  provided  by  the  terms  of  said  act. 
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All  of  which,  with  the  agreement  that  said  company  will  in  every 
respect  comply  with  the  provisions  of  said  act,  is  respectfully  submitted, 
and  this  request  is  signed  by  the  president  of  the  company  under  au- 
thority grants  him  by  the  resolution  of  the  board  of  directors  accept- 
ing the  provisions  of  the  said  act  (Exhibit  K). 

Ohio  Bfveb  Bailboad  Company, 

By  Geo.  W.  Thompson, 

PteHdent. 
Hon.  William  0.  Endioott, 

Secretary  of  War. 
Dated  at  Parkersbnrgh,  W.  Ya.,  this  21st  day  of  March,  1887. 

Btatb  op  West  Yiboinia, 

County  of  Woodj  $» : 
I,  B.  W.  Wamick,  a  notary  public  for  county  and  State  aforesaid,  do 
certify  that  Oeo.  W.  Thompson,  president  Ohio  Biver  Bailroad  Oom« 
pany,  whose  name  is  signed  to  the  foregoing  writing,  bearing  date  March 
20, 1887,  this  day  acknowledged  same  before  me  on  behalf  of  said  com- 
pany, and  as  such  president  in  my  said  county. 
Oiven  under  my  hand  this  20th  day  of  Marcb,  1887. 

E.  W.  Wabniok, 

Notary  Public. 

[Flnt  IndonMieBt.] 

Office  Ohief  of  Engineers, 

U.  S.  Abmt, 
March  25,  1887. 
Bespectfully  returned  to  the  {Secretary  of  War* 

<^An  act  to  authorize  the  construction  of  bridges  across  the  Great 
Elanawba  Biver  below  the  Falls,  and  to  prescribe  the  dimensions  of  the 
same,"  approved  March  3,  1887,  provides  that  the  maps  and  drawings 
of  the  proposed  bridge  shall  be  referred  to  a  Board  of  Engineer  ofiKcers 
for  examination  and  report,  and  it  is  accordingly  recommended  that  a 
Board  be  constituted  to  consist  of  the  following  officers  of  the  Corps  of 
Engineers :  Ool.  William  P.  Graighill,  Lieut.  Gol.  W,  E.  Merrill,  Maj.  J. 
0.  Post.  The  Board  to  assemble  at  Charleston,  W.  Ya.,  upon  the  call 
of  the  senior  member,  at  such  time  as  the  other  duties  of  the  members 
will  permit,  and  to  consider  and  report  upon  the  plans  and  location  of 
the  bridge  as  submitted  by  the  bridge  authorities.  The  Board  to  be 
authorized  to  hold  public  sessions  at  a  convenient  point,  of  which  due 
notice  aud  invitation  shall  be  given  to  interested  parties,  and  to  visit 
the  locality  of  the  proposed  bridge,  and  have  such  examinations  made 
as  may  be  deemed  necessary  to  the  proper  consideration  of  the  subject. 

With  the  sanction  of  the  Secretary  of  War  the  Board  will  be  con- 
vened by  orders  from  this  office. 

J.  C.  DUANE, 

Brig.  Oen.,  Ohief  of  Engineers. 

[Seoond  indorsement] 

Wab  Depabtment, 

March  26, 1887. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twbedalb, 

Ohief  OlerJe. 
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fThlrd  indonemeni.] 

OFFIOB  OHIBF  of  ENGINEERS) 

U.  S.   ^RlTf, 
April  21, 1887. 

Bespeotfolly  letorned  to  the  Secretary  of  War  inviting  attention  to 
the  report  of  the  Board  of  Engineers  (dated  the  15th  instant)^  consti- 
tatedy  with  his  sanction,  by  orders  from  this  office  in  compliance  with 
the  requirements  of  ^^  An  act  to  anthonze  the  constraction  of  bridges 
across  the  Great  Kanawha  Biver  below  the  Falls,  and  to  prescribe  the 
dimensions  of  same,"  approved  March  3,  1887. 

It  will  be  seen  that  the  Board  recommends  <^  that  the  site  of  the  bridge 
and  the  location  of  the  piers  be  approved  as  proposed.  The  level  of  low 
water,  from  which  according  to  the  law  the  height  of  the  bridge  is  to  be 
measured,  should,  it  is  suggested,  be  determined  by  the  officer  in  charge 
of  the  improvement  of  the  Oreat  Kanawha  Biver,  who  shoald  also  de- 
cide as  to  the  proper  location  of  the  piers  in  accordance  with  the  ap- 
proved plans  and  be  satisfied  that  the  height  of  the  bridge  is  right." 

Attention  is  also  invited  to  the  accompanying  letter,  dated  the  16th 
instant,  from  Ool.  William  P.  Oraighill,  Corps  of  Engineers,  the  presi- 
dent of  the  Board,  recommending  that  ^^  such  supervision  be  exercised 
by  the  officer  in  charge  of  the  improvement  of  the  Oreat  Kanawha  Biver 
as  may  be  necessary  to  prevent  the  use  of  <  insufficient  foundations '  for 
the  piers  and  consequent  <  riprap  or  other  outside  protection,^  and  to 
require  that  all  coffer-dams  or  other  temporary  works  be  removed  by  the 
owners  of  the  bridge  before  it  be  opened  to  traffic." 

It  is  recommended  that  the  views  of  the  Board  as  set  forth  in  its  re- 
port and  the  accompanying  letter  of  the  president  dated  the  16th  in- 
stant be  approved. 

The  papers  and  drawings  should  be  returned  with  the  view  to  the 
preparation  of  duplicates,  and  in  this  connection  the  inquiry  is  sug- 
gested whether  the  rule  of  the  War  Department  of  July  31,  1886,  con- 
templates the  filing  of  duplicates  of  the  papers  as  well  as  of  the  maps  and 
drawings. 

J.  G.  DUANB, 

Brig.  Oen.^  Chief  of  JEngineers. 

[Fourth  indaraem«iit.J 

War  Department, 

April  27, 1887. 
The  report  of  the  Board  of  Engineers,  the  recommendations  of  Oolonel 
Oraighill,  and  the  Chief  of  Engineers  are  approved. 

The  papers  are  respectfully  referred  to  the  Chief  of  Engineers  and 

the  Acting  Judge- Advocate-General  to  prepare  the  plans  and  papers  in 

duplicate  for  the  approval  of  the  Secretary  of  War.    Duplicates  of  the 

report  of  the  Board  and  Colonel  Craighill's  letter  should  be  submitted. 

By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

[Fifth  indoTMBMiit] 

Oppiob  Chief  op  Engineers, 

U.  S.  Army, 
June  1,  1887t 
Bespectfnlly  transmitted  to  the  Acting  Judge- Advocate-General,  U.  S. 
Army,  with  plans  and  papers  in  duplicate,  as  directed  by  the  foregoing 
indorsement  of  the  War  Departments  j   q   dxjane 

Brig.  Oen.j  Chief  of  Engineers. 
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[Sixth  IndorBement.] 

War  Dbpartmknt, 
Judoe-Advooate-Gbneral's  Office, 

Washingtony  D.  0.,  June  6, 1887. 
Respectfully  returned  to  the  Secretary  of  War. 
The  papers  appear  to  be  iu  compliance  with  the  provisions  of  .the 
rule  of  the  War  Department  applicable  to  these  cases,  except  that  the 
extract  from  the  minutes  of  the  company  shows  that  its  organization 
was  at  first  intended  to  be  temporary.  The  other  papers  submitted, 
however.  Indicate  that  the  company  is  at  present  permanently  organ- 
ized.   Tne  instruments  of  approval  are  herewith  transmitted.  ^ 

G.  Norman  Lieber, 
Acting  Judge  Advocate-Oeneral. 

[Seventh  indorBement.] 

War  Department,  June  15, 1887. 
Respectfully  referred  to  the  Chief  of  Engineers  for  file  in  his  ofiice, 
one  copy  of  the  within  instrument  having  ^n  sent  to  Mr.  George  W. 
Thompson,  president  Ohio  River  Railroad  Company. 
By  order  of  the  Acting  Secretary  of  War. 

John  Twbedale, 

OhitfOlerk. 


report  of  board  of  enoineers. 

Point  Pleasant,  W.  Va., 

ApHl  15, 1887. 

Sir  :  The  Board  of  Engineers  directed  by  your  orders  of  March  28 
to  consider  the  plans  and  location  of  the  bridge  proposed  by  the  Ohio 
River  Railroad  Company  to  be  built  over  the  Great  Kanawha  River, 
at  Point  Pleasant,  has  the  honor  to  report  as  follows  : 

The  Board  assembled  at  Charleston  April  14,  and  they  had  a  session 
at  Point  Pleasant  the  next  day.  Notice  of  these  meetings  had  been 
gpLven  in  the  newspapers  of  both  those  places.  All  persons  who  de- 
sired to  do  so  were  invited  to  appear  and  present  their  views  on  the 
subject  before  the  Board.  The  attendance  was  not  large  on  either 
occasion. 

The  site  of  the  bridge  and  its  vicinity  were  examined. 

The  law  of  Congress  under  which  the  bridge  is  jiroposed  to  be  built 
was  approved  March  3, 1887.  Its  language  conforms  almost  exactly  to 
that  recommended  in  the  report  of  the  Board  dated  June  10, 1884. 

The  officials  of  the  railroad  company,  as  shown  by  the  pa])er8  and 
plans  submitted  to  the  Hon.  Secretary  of  War,  with  the  communica- 
tion of  March  20,  fix)m  Mr.  G.  W.  Thompson,  president  of  the  company, 
have  complied  with  the  requirements  of  the  law,  even  going  beyond  it 
in  giving  *<  a  clear  opening"  of  460  feet,  whereas  the  law  calls  for  bat 
400. 

It  is  the  recommendation  of  the  Board  that  the  site  of  the  bridge  and 
the  locations  of  the  piers  be  approved  as  proposed.  The  level  of  low 
water  from  which,  according  to  the  law,  the  height  of  the  bridge  is  to 
be  measured,  should,  it  is  suggested,  be  determined  by  the  officer  in 
charge  of  the  improvement  of  the  Great  Kanawha  River,  who  should 
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also  decide  as  to  the  proper  location  of  the  piers  in  accordance  with  the 
approved  plans  and  be  satisfied  that  tiie  height  of  the  bridge  is  right. 
Year  letter  of  instrnctions  of  March  29, 1887,  and  all  the  papers 
which  accompanied  it,  are  retarned  herewith.  The  maps  are  sent  in  a 
separate  package  by  mail. 
Bespectfnlly  submitted. 

Wm.  p.  Oeaighill, 

Colonel  ofUngineers. 
Wm.  E.  Mbbeill, 

Lieut  Col.  of  Engineers, 
Jas.  C.  Post, 

Major  ojf  Engineers. 
Chief  op  Engineers,  U.  S.  A. 


letter  of  colonel  wm.  p.  gbaighill,  gobps  of  engineebs. 

United  States  Engineer  Office, 

Baltimore^  Md.,  A:pril  -i^^  1887. 

General  :  In  sending  forward  to-day  in  a  separate  package  the  re- 
port  of  the  Board  of  Engineers  appointed  to  consider  the  subject  of  the 
bridge  proposed  to  be  erected  near  Point  Pleasant  over  the  Great  Kana- 
wha Biver,  I  have  the  honor  to  make  a  suggestion,  which  seems  im- 
portant. 

Beferring  to  the  second  section  of  the  law  of  March  3, 1887, 1  recom- 
mend that  sach  sopervision  be  exercised  by  the  officer  in  charge  of  the 
improvement  of  the  Great  Kanawha  Biver  as  may  be  necessary  to  pre- 
vent the  use  of  '*  insufficient  foundations''  for  the  piers  and  consequent 
"riprap  or  other  outside  protection,'^  and  to  require  that  "  all  coffer- 
dams or  other  temporary  works  be  removed  by  the  owners  of  the  bridge 
before  it  be  opened  to  traffic.'' 

•  •  •  •  •  •  # 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Oraighill, 

Colonel  of  Engineers. 
To  the  Chief  op  Ejtgineers,  U.  S.  A. 


letter  to  colonel  wm.  p.  oraighill,  corps  op  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  June  17, 1887. 
Sir  :  Eeferring  to  the  report  of  the  Board  of  Engineers  of  April  15, 
and  your  letter  of  April  16, 1887,  respecting  bridge  to  be  built  by  the 
Ohio  Biver  Railroad  Company  across  the  Great  Kanawha  Eiver  at 
Point  Pleasant,  W.  Va.,  I  am  directed  to  inform  you  that  the  plans  and 
location  recommended  by  the  Board  have  received  the  approval  of  the 
Acting  Secretary  of  War,  upon  the  express  conditions  following : 

^1)  That  the  level  of  low  water  from  which,  as  required  by  the  act  aforesaid,  the 
height  of  the  bridge  is  to  be  measured,  and  the  proper  location  of  the  piers  in  accord- 
ance with  the  plans  hereby  approved,  shall  be  determined  by  the  officer  in  charge  ot 
the  improvement  of  the  Great  Kanawha  River. 

£NG  88 ^154 
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(2)  That  suoh  superrUion  of  the  eoDttmction  of  tho  {iropoaed  bridge  be  exndfled 
by  tne  officer  in  ob*rge  of  the  improyement  of  the  Great  Kanawha  Biver  ae  ^|iaU  be 
neoetsary  to  prevent  the  nee  of  insnfflcient  foandation  for  tho  piers  and  oonseqnent 
riprap  or  other  ontsMLe  protection,  and  to  reouire  that  all  coffer-dams  and  other  tern- 
porary  works  be  remoTed  by  the  owners  of  the  bridge  before  it  is  opened  to  traffic. 

Yoa  will  therefore  please  exercise  sach  sapervisloii  of  the  proposed 
bridge  as  may  be  necessary  to  determine  that  the  conditions  imposed 
by  the  War  Department  are  faithfully  observed. 
By  command  of  the  Acting  Ohief  of  Engineers. 
Very  respectfally^yonr  obedient  servant, 

Jas.  C.  P^STy 
Major  of  EngineerM. 
Col.  Wm.  p.  Obaighill, 

Corps  of  Engineers. 


W  W 


BRIDGE  ACROSS  THE  WEST  CHANNEL  OF  THE  DETROIT  RIVER,  TO  CON- 
NECT BELLE  ISLE  PARK  WITH  THE  MAINLA.ND,  AUTHORIZED  BY  ACT 
OF  CONGRESS  APPROVED  JULY  20,  1886. 

Office  Board  of  Public  Works, 

Detroit,  April  15,  1887. 
Sib  :  The  city  of  Detroit  having  been  aathorized  by  act  of  Ck)ngre88 
approved  Jaly  20, 1886,  to  construct  a  bridge  across  the  West  Channel 
of  the  Detroit  Biver,  to  connect  Belle  Isle  with  the  mainland,  the  board 
of  public  works  caused  the  necessary  plans  and  specifications  therefor 
to  be  prepared,  and  as  required  by  said  act  forward  the  same  to  yoa 
for  approval. 

As  this  is  a  matter  of  importance  to  the  people  of  the  city  of  Detroit, 
the  board  of  public  works  respectfully  request  that  you  give  the  same 
your  earliest  attention. 
Respectfully,  etc., 

John  Campbell, 

Secretary. 
Hon.  Secretary  of  War. 

[First  indonement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
April  21, 1887. 
Bespectfully  referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers, 
for  examination  and  report  as  to  whether  the  accompanying  plans,  etc., 
of  the  proposed  bridge  are  in  conformity  with  the  requirements  of  the 
act  of  July  20, 1886  (for  copy  of  act  see  page  37  of  laws  affecting  the 
Corps  of  Engineers,  Forty-ninth  Congress,  iirst  session). 

In  this  connection  a  copy  of  the  rule  of  the  War  Department  ^'  to 
be  observed  when  application  is  made  pursuant  to  an  act  of  Congress 
for  approval  by  the  Secretary  of  War  of  plans  for  a  bridge,"  etc.,  is 
herewith,  which  it  is  requested  may  be  furnished  the  bridge  autJiorities 
for  their  information  and  guidance ;  the  drawings  and  papers  contem- 
plated therein  to  be  furnished  in  duplicate  aud  duly  authenticated. 
By  command  of  Brigadier-General  Duaue. 

John  G.  Parke, 
Colonel  of  Engineers^ 
Bvt.  Maj.  &en.^  U.  S.  A. 
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[Second  indoraemeDt.] 

United  States  Engineeii  Office, 

Betroitj  May  18, 1887. 
liespectfally  retained  to  the  office  of  the  Chief  of  Engineers  witli 
report  of  this  date. 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
Bvt  Brig.  Oen.^  U.  8.  A. 

[Tbixd  indorsftment.] 

Office  Chief  of  Engineers, 

XJ.  8.  Aemy, 
May  25, 1887. 
•  Bespectfolly  returned  to  the  Secretary  of  War,  through  the  acting 
Jadge-Advocate-Oeneral,  U.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut  Col.  O.  M.  Poe,  Corps  of  Engineers,  dated  the 
18th  instant,  from  which  it  will  appear  that  he  has  given  the  subject 
fall  and  careful  consideration,  and  has  reached  the  conclusion  that  the 
plans  and  location  of  the  bridge  satisfy  the  requirements  of  the  act  of 
July  20, 1886,  and  may  therefore  be  approved.  His  views  are  concurred 
in  by  4hi8  office. 

J.  0.  DUANE, 
Brig,  Gen.^  Chief  of  Engineers. 

[Fourth  indorsement.] 

War  Department, 
Judge- Advocate-General's  Office, 

Washington^  D.  C,  June  1, 1887. 
Respectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  design  and  drawing 
and  map  of  location  of  the  bridge  across  the  west  channel  of  the  Detroit 
Kiver,  to  connect  Belle  Isle  Park  with  the  mainland. 

G.  KORMAN  LlEBER, 

Acting  Judge-Advocate-Oeneral. 

• 

[Fifth  indorsement] 

War  Department, 

June  16, 1887. 
Kespectfully  returned  to  the  Chief  of  Engineers  for  file  in  his  office? 
one  copy  of  the  within  instrument  having  been  sent  to  Mr.  John  Camp- 
bell, Secretary  board  of  public  works,  Detroit. 
By  order  of  the  acting  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 


REPORT  OP  lieutenant-colonel  O.  M.  POE,  CORPS  OF  ENGINEERS 

United  States  Engineer  Office, 

Detroit^  Mich.,  May  18, 1887. 
Sir  :  In  compliance  with  indorsement,  dated  office  of  the  Chief  of 
Kngineers,  April  21, 1887,  on  a  communication  of  April  15, 1887,  from 
the  board  of  public  works  of  the  city  of  Detroit,  Mich,  (by  John  Camp- 
bell, secretary),  submitting  to  the  Secretary  of  War  for  approval,  plans' 
and  specifications  for  a  bridge  over  the  west  channel  of  Detroit  Biver, 
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to  connect  Belle  Isle  with  the  mainland,  under  act  of  Congress  ap- 
proved July  20, 1886,  directing  me  to  examine  and  report  "whether  the 
accompanying  plans,  etc.,  of  the  proposed  bridge  are  in  conformity 
with  the  requirements  ^  of  said  act,  and  transmitting  "a  copy  of  the  rule 
of  the  War  Department '  to  be  observed  when  application  is  made  pur- 
suant to  au  act  of  Congress;  for  approval  by  the  Secretary  of*  War  of 
plans  for  a  bridge,'"  with  iiistractions  to  furnish  it  to  "the  bridge  au- 
thorities for  their  information  and  guidance,''  I  have  the  honor  to  sub- 
mit the  following,  viz : 

The  papers  referred  to  me  were  received  on  the  24th  of  April  and 
the  copy  of  the  rule  of  the  War  Department  was  transmitted  to  the 
board  of  public  works  on  the  same  day. 

The  municipal  government  had  not,  at  that  time,  formally  accepted 
the  conditions  of  the  act  of  July  20, 1886,  but  the  necessary  action  was 
then  taken,  and  a  certified  copy  thereof  (in  duplicate)  is  herewith  trans- 
mitted. The  plans  and  specifications,  with  the  action  of  the  municipal 
authorities  thereto  attached,  assigning  charge  of  the  work  to  the  Board 
of  Public  Works  (all  in  duplicate  and  duly  attested)  were  furnished  and 
are  herewith  transmitted ;  also  a  copy  in  duplicate  of  the  charter  of 
the  city  of  Detroit. 

An  examination  of  the  plans  and  specifications  for  the  proposed 
bridge  reveals  the  following  provisions  to  meet  the  requirements  of  the 
act: 

1.  Location. — Section  2  of  the  act  requires  that  the  bridge  "shall  be 
so  located  and  constructed  that  the  channel  of  said  Detroit  Biver  shall 
not  be  unreasonably  obstructed." 

The  location  proposed  is  from  the  river  terminus  of  the  so-called 
Boulevard  to  a  point  about  1,000  feet  above  the  lower  end  of  Belle  Isle, 
the  axis  of  the  bridge  to  make  an  angle  of  about  76  degrees  with  the 
direction  of  the  channel.  The  object  of  this  appears  to  be  to  make 
the  bridge  an  exact  prolongation  of  the  Boulevard,  as  well  as  to  get 
the  shortest  bridge  and  the  most  convenient  landing  on  Belle  Isle. 
Ordinarily  a  bridge  at  right  angles  with  the  channel  would  occupy 
the  shortest  line,  but  in  this  case  the  shores  on  either  side  of  the  pro- 
posed line  fall  away  from  the  channel  in  such  manner  that  a  bridge  at 
right  angles  with  i#would  be  a  little  longer  than  in  the  position  pro 
posed. 

The  departure  from  a  line  at  right  angles  with  the  channel  is  so  slight 
(only  14  degrees)  that  I  do  not  consider  it  a  matter  of  much  consequence; 
yet,  in  an  engineering  point  of  view,  it  would  doubtless  be  better  not  to 
make  any  departure  at  all.  If  it  be  built  on  the  inclined  line  there  will 
be  a  slightly  increased  chance  of  deposits  below  the  southern  (or  island) 
half  of  the  bridge,  but  should  such  occur  they  will  be  in  a  locality  which 
has  never  been  used  for  general  navigation,  because  such  channel  as 
exists  there  is  too  crooked  for  safe  navigation,  whilst  the  other  channels 
are  perfectly  safe  and  easy. 

The  diflference  in  cost  between  a  bridge  located  as  proposed  and  one 
built  on  the  other  line  would  be  something  against  the  latter,  aud  its 
southern  (or  island)  terminus  would  be  less  convenient  The  effect  of 
a  bridge  on  the  proposed  line  in  prolongation  of  a  fine  street,  such  as 
it  is  expected  the  boulevard  will  be,  would  certainly  be  more  impressive 
and  pleasing  to  the  eye  than  if  built  with  a  change  of  direction,  a  fact 
which  should  be  taken  into  account  in  this  connection. 

Upon  the  whole,  all  questions  considered,  I  think  the  arguments  in 
favor  of  building  the  bridge  on  the  proposed  line  outweigh  those  in 
favor  of  a  line  at  right  angles  with  the  channel,  and  am  of  opinion  thi^t 


Digitized  by  LjOOQ IC 


APPENDIX   WW^ — ^BEIDGING  NAVIGABLE   WATERS.         2453 

SO  located  and  constracted  it  will  not  unreasonably  obstract  the  chan- 
nel of  the  river.  I  therefore  recommend  that  the  proposed  location  be 
approved. 

2.  Spans. — ^The  second  section  of  the  act  requires  that  the  draw  or 
pivot  span  shall  be  so  constructed  as  to  leave  a  clear  openiDg  of  not  less 
than  125  feet  on  each  side  of  the  pivot  pier,  and  that  the  pivot  pier  shall 
be  located  over  the  channel  of  Detroit  Eiver  in  such  manner  that  one 
or  both  of  the  openings  of  said  draw  or  pivot  span  can  be  conveniently 
and  safely  reached  and  passed  by  boats  navigating  the  ordinary  channel. 

The  pivot  span  proposed  is  318  feet  long,  with  a  cleai:  opening  of  125 
feet  on  ectch  side  of  a  pivot  pier,  located  in  the  main  channel  in  such 
manner  that  it  may  be  conveniently  reached  and  passed  on  either  side 
of  said  pivot  pier.  The  requirements  of  the  act  are  therefore  complied 
with  in  these  respects. 

The  act  does  not  prescribe  the  length  to  be  given  the  fixed  spans. 
The  specifications  and  drawings  of  the  proposed  bridge  indicate  11 
metal  spans,  measaring  156  feet  each  from  centers  of  masonry. 

This  length  of  span  gives  a  clear  water-way  of  about  149  feet  be- 
tween adjacent  masonry  piers,  and,  in  my  opinion,  is  sufficient.  The 
spans  might  have  been  designed  for  a  sufficient  width  to  have  rendered 
necessary  at  least  one  pier  less,  probably  at  no  considerably  greater 
cost,  and  I  think  it  would  have  been  better,  but  do  not  raise  this  point 
as  a  serious  objection  to  the  span  proposed. 

3.  Approaches. — The  plans  and  specifications  show  approaches  of 
timber  pile- work,  the  northern  one  (next  the  city)  being  497  feet  long, 
and  the  other  being  GOO  feet.  Although  in  these  localities  the  action 
of  ice  is  much  less  destructive  than  in  the  channel,  yet  it  is  likely  to  be 
sufficiently  so  to  render  their  early  reconstruction  necessary.  However, 
as  proposed  they  are  not  likely  to  injuriously  affect  the  channel,  and 
may  be  approved. 

4.  Height  at  which  the  bridge  shall  be  constructed. — Section  3  of  the 
act  provides  '^  that  the  height  at  which  said  bridge  shall  be  constructed 
above  the  surface  of  the  river  shall  be  such  as  may  be  approved  by  the 
Secretary  of  War." 

The  specifications  place  the  top  of  the  bridge  floor  at  a  height  of  22 
feet  above  ordinary  water  level.  This  fixes  the  top  of  the  piers  at  a 
height  of  20  feet  above  the  same  level. 

The  variation  in  the  water  level  of  Detroit  Eiver  is  comparatively 
slight^  seldom  amounting  in  any  one  year  to  as  much  as  2  feet.  In  a 
long  series  of  years  it  might  amount  to  as  much  as  6  feet,  that  is  to 
say,  3  feet  above  or  below  mean  level,  consequently  the  height  seems 
to  be  sufficient  for  all  practical  purposes. 

5.  Operating  draw-span. — Section  4  of  the  act  requires  that  all  draw 
or  pivot  spans  shall  be  operated  by  steam  or  other  reliable  mechanical 
power.  The  plans>nd  specifications  provide  for  steam-power,  w'th  al- 
ternative hand-power.  The  whole  arrangement  is  well  designed,  and 
in  my  opinion  may  bo  approved. 

6.  Position  of  piers  loith  reference  to  current. — It  is  required  by  sec- 
tion 5  of  the  act  that  the  ''  piers  upon  which  said  bridge  is  built  shall 
be  parallel  with  the  current  of  the  river." 

The  specifications  appear  to  be  silent  as  to  the  direction  which  the 
piers  shall  occupy  with  reference  to  the  current,  but  refer  to  the  draw- 
ings which  accompany  and  form  part  of  the  specifications.  (Item  13, 
page  2.)  The  drawings  show  all  piers,  abutments,  and  trestles  parallel 
to  the  current,  thus  making  the  bridge  askew  with  reference  to  them. 
This  seems  to  be  sufficient  to  secure  the  proper  position  for  these  por- 
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lions  of  the  stracture.  However,  lest  there  shoald  be  misunderstanding 
upon  the  subject,  I  desire  to  say  that  in  recommending  approval  of  the 
location  of  the  bridge  I  do  so  under  the  express  condition  that  all  con- 
structions extending  below  the  surface  of  the  water  shall  be  placed  par- 
allel with  the  thread  of  the  curreilt. 

Inasmuch  as  the  speciflcations  and  drawings  show  that  this  is  the  in- 
tention they  may  be  approved  in  this  regard. 

7.  Flans. — ^The  drawings  are  sufSciently  in  detail  to  show  the  pro- 
posed location  of  the  bridge  and  the  general  features  of  its  conslrac- 
tion.  The  strain  sheets  show  the  stresses  to  which  the  various  parts  of 
the  bridge  will  be  subjected,  and  these  have  been  recomputed  in  this 
office. 

The  details  of  construction  are  not  given,  at  least  so  far  as  concerns 
the  superstructure,  but  the  speciflcations  seem  to  provide  all  that  is 
necessary  to  secure  a  proper  constructioD.  However,  detail  sheets 
should  be  prepared  after  the  contract  is  awarded  to  the  end  that  there 
bo  no  serious  departure  from  the  general  design,  and  particularly  in  the 
areas  of  cross-section  and  arrangement  of  parts  entering  into  t^em,  as 
well  as  the  relations  of  the  parts  going  to  make  up  the  trusses. 

It  is  proposed  to  found  the  masonry  upon  a  timber  grillage  6  feet  in 
thickness,  resting  upon  piles  cut  off  at  a  depth  below  the  surface  of 
the  water,  generally  of  16  feet,  the  spaces  between  and  about  the  piles 
being  compactly  filled  with  riprap  beifore  they  are  cut  off.  This  is  the 
most  objectionable  feature  of  the  whole  design,  and  unless  the  work  be 
done  with  absolute  fidelity  the  results  might  be  serious.  *  The  addi- 
tional cost  involved  in  founding  the  masonry  at  a  considerably  greater 
depth  is  so  great  that  it  is  doubtful  if  the  amount  of  ftinds  available 
would  suffice  to  construct  the  bridge,  and  if  it  be  required  that  this 
additional  depth  be  attained  the  condition  may  prevent  its  early  oon- 
struction. 

The  prevalent  desire  upon  the  part  of  the  people  of  the  city  of  De- 
troit that  the  bridge  be  built  as  soon  as  possible  is  so  great  that  I  am 
reluctant  to  interpose  such  a  condition.  However,  it  is  a  design  I 
would  not  personally  propose,  and  I  therefore  find  myself  unable  to  rec- 
ommend that  it  be  specifically  approved.  If  the  city  can  nevertheless 
be  permitted  to  proceed  with  the  work,  under  the  consideration  that 
it  is  the  money  of  the  city  and  not  that  of  the  Government  that  is  in- 
volved, and  that  it  is  the  city  of  Detroit  and  not  the  United  States 
which  takes  all  th^  chances,  then  the  proposed  foundation  may  be  ap- 
proved. I  do  not  mean  to  assert  that  the  foandations  if  built  as  pro- 
posed would  be  sure  to  fail,  or  even  that  the  chances  are  largely 
against  their  success,  but  I  do  not  think  they  are  designed  with  suffi- 
cient assurance  of  stability  to  justify  me  in  making  a  specific  recom- 
mendation that  they  be  approved,  althoughif  faithfully  built  as  designed 
I  think  the  chances  are  that  they  would  prove  to  be  sufficient. 

8.  Specifications.^The  specifications  are  general  in  their  nature,  but 
seem  to  be  sufficient,  if  faithfully  observed,  to  provide  for  all  contingen- 
cies. 

0.  Data. — Section  8  of  the  act  provides  that  before  commencing  wcHrk 
on  the  bridge  certain  data  shall  be  submitted  by  the  municipal  authori- 
ties to  the  Secretary  of  War.  These  appear  to  have  been  furnished,  and 
include — 

A  design  and  drawing  of  the  proposed  bridge  and  piers. 

A  map  of  the  location,  giving  for  the  space  of  one-half  mile  on  each 
side  of  the  proposed  location  the  topography  of  the  banks  of  the  river, 
the  shoreline  (which  because  of  the  freedom  from  freshets  is  always 
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practically  the  same),  the  direction  of  the  carreut  in  the  navigable  chan: 
nel,  and  the  soundings. 

A  cross-section  of  the  stream  along  the  line  of  the  proposed  location. 

In  addition  to  tlie  foregoing,  there  is  sapplied  from  this  office  an  ex- 
tract from  the  pnblished  lake  survey  chart  of  Detroit  Eiver  upon  which 
is  indicated  in  red  the  line  of  the  prosposed  bridge. 

10.  Finally.^1  have  been  in  great  doubt  as  to  the  amount  of  detail 
desired  in  this  report,  as  well  as  concerning  the  character  of  the  ap- 
proval required  by  the  act.  Is  it  to  be  limited  to  the  location  of  the 
bridge,  die  draw-span,  its  length,  and  mode  of  operating  it ;  the  height 
of  the  bridge  above  the  surface  of  the  river,  and  the  location  of  the 
piers  in  their  relation  to  the  current,  but  without  reference  to  any  of  the 
details  of  construction  1  Or  is  it  to  be  more  specific,  and  apply  as  well 
to  all  the  details  of  constructiou  1  It  seems  to  me  that  the  law  only  con- 
templates the  former,  and  with  that  understanding  I  recommond  ap- 
proval, leaving  to  the  city  of  Detroit  all  responsibility  for  the  details  of 
construction. 

The  papers  referred  to  me  are  herewith  respectfully  returned. 

All  of  which  is  respectfully  submitted. 

O.  M.  PoE, 
Lieut  Col.  of  Engineers, 
Bvt.  Brig.  Gen.  U.  8.  A. 

The  Chief  of  Bngineebs,  U.  S.  A. 


letter  of  the  chief  op  engineers. 

Oj^ioe  of  the  Chief  of  Engineers, 

United  States  Army, 
Waahingtony  2>.  C,  June  17, 1887. 
Snt:  Acknowledging  the  receipt  of  the  papers  in  the  case  of  the 
bridge  proposed  to  be  built  by  the  city  of  Detroit  under  the  provisions 
of  ^^  An  act  to  provide  for  the  construction  of  a  bridge  across  the  west 
channel  of  the  Detroit  Eiver  to  connect  Belle  Isle  Park  with  the  main- 
land,'' approved  July  20, 1886,  which  were  returned  to  this  office  with 
approval  of  plans,  etc.,  by  the  Acting  Secretary  of  War,  dated  June  14, 
1887, 1  beg  leave  to  recommend  that  under  provisions  of  section  10  of 
the  act  above  mentioned  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  be 
appointed  by  the  Secretary  of  War  to  supervise  and  personally  examine 
the  construction  of  said  bridge. 

Very  respectfully,  your  obedient  servant, 

Chas.  W.  Raymond, 
Acting  Chief  of  Ungineers. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 

[First  indoraement] 

Wab  Depabtment,  June  18, 1887. 

Approved. 

By  order  of  the  Acting  Secretary  of  War : 

John  Tweedale, 

Chief  Clerk. 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  (7.,  June  23^  1887. 
Sir  :  By  direction  of  the  Secretary  of  War,  you  are  hereby  appointed, 
nnder  the  provisions  of  section  10  of  "An  act  to  provide  for  the  cbn- 
stmction  of  a  bridge  across  the  west  channel  of  the  Detroit  Biver  to 
connect  Belle  Isle  Park  with  the  mainland,"  approved  Jnly  20, 1886, 
"  to  supervise  and  personally  examine  the  construction  of  said  bridge." 
The  inclosed  copy  of  a  letter  from  the  Acting  Chief  of  Engineers  to  the 
Acting  Secretary  of  War,  dated  17th  instant,  with  approval  indorsed 
thereon,  is  furnished  for  your  information  and  guidance. 

You  are  requested  to  call  upon  the  city  authorities  of  Detroit  for  a 
copy  of  the  approved  plan  and  location  of  the  bridge. 
By  command  of  Brigadier-Gteneral  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
•  Major  of  Engineers. 

Lieut.  Col.  O.  M.  PoE, 

Corps  of  Engineers. 


WW  ID. 


international  bridge  of  the  SAULT  SITE.  MARIE  BRIDGE  COMPANY 
ACROSS  SAINTE  MARIE  RIVER,  AUTHORIZED   BY  ACT  OP  CONGRESS 

approved  july  8, 1882. 

Detroit,  Maceinao  and  Marquette  Bailroab  Gompant, 

President's  Office, 
Detroit^  Miek.j  March  8, 1887. 
Dear  Sir  :  Messrs.  Strong  and  Peterson,  representing  our  Sault  Ste. 
Marie  Bridge  Company,  go  to  Washington  to  lay  before  you  the  plans 
which  have  been  made  by  Mr.  Peterson,  our  chief  engineer,  for  the  build- 
ing of  the  international  bridge  over  the  Sault  Biver,  in  accordance  with 
the  act  of  Congress,  viz : 

Public— No.  155. 

An  act  to  aathorize  the  constraction  of  a  railroad  bridge  across  tbe  Sainte  Marie 
River. 
Approved  July  8,  1882. 

Under  that  act  the  plans  of  the  bridge  have  to  be  submitted  to  you 
for  your  approval. 

will  you  kindly  give  the  matter  your  attention,  so  that  wo  may  pro- 
ceed with  the  building  of  the  bridge  without  delay,  and  oblige. 
Yours,  very  respectfully, 

James  MoMillan, 
President  The  Sault  Ste.  Marie  Bridge  Company. 
Hon.  William  O.  Endioott, 

Secretary  of  War. 

[First  Indonement] 

Office  of  Chief  of  Engineers, 

17.  S.  Army, 
March  15, 1887. 
Respectfully  referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  for 
examination  and  early  report. 
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The  act  authorizing  the  bridge  laay  be  foand  on  pages  369-^70  of 
Annual  Beport  of  the  Chief  of  Engineers  for  1882. 
By  command  of  Brigadier- General  Dnane. 

John  G.  Pabke, 
Colonel  of  EngineerSj 
Bvt.  Maj.  0€n.y  U.  8.  A. 

[Second  indoraemeDt.] 

United  States  Engineer  Office, 

Detroit^  March  21, 1887. 
Bespectfully  returned  to  the  office  of  the  Chief  of  Engineers,  "with 
written  report  of  this  date. 

O.  M.  POB, 
Lieut,  Col.  of  Engineers^ 
Bvt.  Brig.  Oen.^  U.  S.  A. 

•   [Third  indorsement  1 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
March  26, 1887. 
Bespectfully  returned  to  the  Secretary  of  War  with  report  of  Lieut. 
Col.  O.  M.  Poe,  Corps  of  Engineers,  to  which  attention  is  invited. 

It  is  suggested  that  the  bridge  authorities  be  famished  with  copy 
of  Colonel  Potfs  report,  and  that  they  be  requested  to  comply  with  the 
suggestions  contained  therein. 

J.  C.  DUANE, 
Brig.  Oen.y  Chief  of  Engineers. 


REPORT  OF  LIEXJTENANT-COLONBL  O.  M.  POE,  CORPS  OF  ENGINEERS, 
ACCOMPANYING  SECOND  INDORSEMENT  ON  FOREGOING  COMMUNI- 
CATION. 

United  States  Engineer  Office, 

Detroit,  Mich.,  March  21, 1887. 
Sir  :  In  compliance  with  indorsement  dated  Office  Chief  of  Engineers, 
U.  S.  Army,  March  15, 1887,  upon  communication  of  March  8, 1887,  ad- 
dressed by  Mr.  James  McMillan,  president  of  the  Sault  Ste.  Marie  Bridge 
Company  to  the  Secretary  of  War,  submitting  «*  plans  which  have  been 
made  •  •  •  for  the  building  of  the  international  bridge  over  the 
Sault  Biver,  in  accordance  with  the  act  of  Congress,'^  viz : 

PuBuc— No.  155. 

An  act  to  anthorize  the  constraction  of  a  railroad  bridge  across  the  Sainte  Marie 
RiTcr. 
Approved  July  8, 1882. 

I  have  the  honor  to  submit  the  following  report,  viz : 
(1]  The  act  referred  to  does  not  become  operative  until  *<  due  authority 
shall  have  been  given  to*any  person  or  corporation  by  the  Dominion  of 
Canada,  with  the  sanction  of  the  British  Government,  to  build  or  join  in 
the  building  of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the 
Sainte  Marie  Biver,  at  or  near  the  rapids  in  said  river." 

The  papers  referred  to  me  contain  no  evidence  of  the  required  author- 
ization.   It  is  possible  that  this  )>oint  is  not  included  amongst  t^ose 


Digitized  by  LjOOQ IC 


2458  BKPORT  OP  THE  CHIEF  OP  ENGINEEES,  U.  S.  ARHT. 

upon  which  a  report  is  expected  from  me,  and  it  is  only  mentioned  in 
order  to  make  the  report  as  fall  as  possible. 

(2)  The  second  section  of  the  act  provides  that  <^  it  shall  be  the  daty 
of  said  Sanlt  Sainte  Marie  Bridg^e  Company  before  entering  npon  the 
constraction  of  said  bridge  to  sabmit  to  the  Secretary  of  War,  for  his 
approval,  a  drawing  and  description,  fally  showing  the  plan  and  loca- 
tion proposed  for  said  bridge." 

The  papers  referred  to  me  are  sufficient  to  show  the  proposed  loca- 
tion of  the  bridge,  bat  they  can  not  be  considered  as  <'  fally  showing  the 
plan."  In  fact,  the  printed  specifications  indicate  that  the  plan  has  not 
yet  been  determined,  bat  is  left  to  the  successful  bidder  for  the  work, 
subject  to  certain  conditions  therein  specified. 

The  location  indicated  is  near  the  point  that  has  always  been  deemed 
the  least  objectionable  for  the  railroad  crossing,  and  in  my  opinion  may 
be  accepted.  It  crosses  one  corner  of  the  area  on  the  south  side  of  the 
canal  set  apart  for  light-house  purposes,  but  does  not  interfere  with  the 
building  already  erected.  The  canal  grounds  are  crossed  obliquely, 
thus  requiringa  larger  and  heavier  draw-bridge.  The  rapids  are  crossed 
some  distance  below  any  part  of  the  river  now  used  for  purposes  of 
navigation. 

The  plans  of  the  superstructure  are  not  given.  For  the  portion  of  the 
bridge  outside  the  limits  of  the  canal  grounds  the  spedflcations  may 
perhaps  be  considered  a  sufficient  compliance  with  the  provisions  of 
section  2  of  the  act,  but  since  the  portion  over  the  canal  is  to  be  operated 
under  the  supervision  of  the  Secretary  of  War  (sec.  3  of  the  act),  complete 
plans,  with  strain  sheets  and  method  of  revolving  the  draw-bridge,  should 
be  su omitted.  In  this  connection  I  may  remark  that,  in  my  opinion, 
ample  steam-power  should  be  used  for  opening  and  closing  the  draw- 
bridge during  the  season  of  navigation,  to  the  end  that  the  least  possi- 
ble delay  and  inconvenience  shall  be  caused.  The  bridge  company  ap- 
pear to  have  the  right  of  way  over  the  canal  grounds  for  the  length  of 
the  draw-bridge  when  standing  at  right  angles  with  the  direction  of  the 
crossing,  that  is  to  say,  for  a  width  of  about  416  feet  in  the  dij:*ection  of 
the  canal,  with  the  proviso  ''  that  the  rights  of  navigation  and  of  private 
parties  be  in  all  cases  respected''  (sec.  5  of  the  act).  This  will  be  likely 
to  give  rise  to  questions  such  as  the  right  of  the  bridge  company  to  use 
the  canal  pier  within  this  limit  for  the  purpose  of  landing  materials. 
This  seems  to  be  a  favorable  time  to  interpret  the  law,  before  any  ques- 
tions occur.  The  location  of  the  crossing  being  at  the  narrow  part  6f 
the  canal,  where  crowding  of  vessels,  resulting  in  <^  jams,"  is  not  at  all 
unusual,  it  would  seem  that  the  bridge  company  ought  not  to  have  the 
right  to  further  increase  the  difficulty  by  devoting  any  portion  of  it 
to  the  purpose  of  unloading  vessels.  It  is  possible  that  the  present 
regulations  for  the  government  of  the  canal  are  sufficient  to  prevent 
such  an  objectionable  course  upon  the  part  of  the  bridge  company,  but 
the  matter  should  be  determined,  with  all  the  authority  of  the  Secretary 
of  War,  prior  to  beginning  the  construction  of  the  bridge,  thus  avoid- 
ing collisions  between  the  navigation  interests,  supported  by  the  canal 
authorities  on  one  side  and  the  bridge  company  (or  their  contractors) 
on  the  other. 

In  conclusion,  I  recommend  that  the  proposed  location  of  the  crossing, 
as  shown  by  the  papers  referred  to  me,  be  approved,  but  that  approval 
of  the  plans  be  deferred  until  the  requirement  of  section  2  of  the  act  be 
complied  with,  by  submitting  full  plans  and  strain  sheets  of  that  portion 
of  the  bridge  over  the  canal,  together  with  a  method  of  operating  the 
draw-bridge  with  ample  steam-power. 


Digitized  by  LjOOQ IC 


APPENDIX   WW — ^BBIDGINa  NAVIGABLE  WATERS.         2459 

The  papers  referred  to  me  (one  letter,  one  printed  specifications,  and 
three  tracings)  are  herewith  respectfally  returned. 
Very  respectfally,  your  obedient  servant, 

O.  M.  PoE, 
Ideut  Col.  ofEngineerSj 
Bvt  Brig.  Oen.^  U.  S.  A. 
To  the  Chief  of  ENaiNEEES,  U.  S.  A. 


letter  of  the  chief  op  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtouy  I>.  C,  April  1, 1887. 
Sir:  Referring  to  your  letter  to  the  Secretary  of  War  dated  March 
8, 1887,  requesting  approval  of  the  plans  for  the  proposed  bridge  over 
Ste.  Marie  Biver,  submitted  in  accordance  with  the  provisions  of  the 
act  of  Jaly  8, 1882, 1  am  directed  to  inform  yon  that  the  papers  were 
referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  for  examination^ 
and  have  been  returned,  with  a  report  dated  March  21, 1887,  a  copy  of 
which  is,  by  authority  of  the  Secretary  of  War,  transmitted  for  your 
information,  with  request  that  the  suggestions  contained  therein  be 
complied  with.    The  drawings,  etc.,  are  accordingly  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Oen.j  Chief  of  Engineers. 
James  McMillan,  Esq., 

President  Sault  Ste.  Marie  Bridge  Company. 


LETTER   OF    THE    PRESIDENT  OF    THE    SAULT    STE.   MARIE    BRIDGE 

COMPANY. 

The  Sault  Ste.  Marie  Bridge  Company, 

President's  Office, 
Detroit,  Mich.,  April  22, 1887. 
Sir:  Referring  to  my  letter  to  you  of  March  8  ultimo,  requesting  ap- 
proval of  the  location  and  plans  for  the  proposed  bridge  over  the 
Sault  Ste.  Marie  Eiver,  and  to  General  Poe's  report  to  General  Duane, 
dated  March  21,  and  to  General  Duane's  letter  to  me  of  April  1, 1 
find  that  it  may  occupy  our  engineers  engaged  in  making  the  de- 
tailed plans  of  the  bridge  from  ten  days  to  two  weeks  longer  to  com- 
plete them.    We  will  then  submit  the  same  to  your  Department  without 
delay.    In  the  mean  time  it  would  be  of  great  assistance  in  facilitating 
our  preliminary  arrangements  for  construction  (which  for  such  works 
are  exceedingly  extensive  and  various)  if  the  Department  would  for- 
mally approve  of  the  location  of  the  crossing  as  recommended  in  the 
latter  part  of  General  Poe's  report,  as  follows: 
^<  In  conclusion,  I  recommend,"  etc. 

Respectfully  urging  your  compliance  with  this  suggestion,  I  am, 
your  obedient  servant, 

James  McMillan, 
President  The  Sault  Ste.  Marie  Bridge  Company. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 
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1  First  IndocMOMiit.] 

Office  Chief  of  Engineers, 

U.  S,  ARHr, 
ApHl  28, 1887. 
Bespectfally  Referred  to  Lieat.  Ool.  O.  M.  Poe,  Corps  of  Engineers, 
for  report 
To  be  retamecL 

By  command  of  Brig.  Oen.  Daane: 

Chas.  W.  Raymond, 

Major  of  Engineers. 

[Seoond  indonemeiit] 

IJ.  S.  Engineer  Office, 
Detroity  Mich.y  May  2, 1887. 
Bespectfally  returned  to  the  office  of  the  Chief  of  Engineers,  accom- 
panied by  a  written  report  of  even  date. 

O.  M.  PoE, 
Lieut  Ool.  ofEngineerSj 
Bvt.  Brig.  Gen.^  V.  8.  A. 

[Third  iadorMBiADtJ 

Office  Chief  of  Engineers, 

17.  S.  Army, 

May  7, 1887. 
Bespectfally  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  Lieat  Col.  O.  M.  Poe,  Corps  of  Engineers, 
dated  the  2d  instant.  It  will  be  seen  that  Colonel  Poe  recommends 
approval  of  the  proposed  location  of  the  bridge,  bat  calls  attention  to 
the  provisions  of  the  act  of  July  8,  1882,  authorizing  construction 
^*  whenever  due  authority  shall  have  been  given  to  any  person  or  cor- 
poration by  the  Dominion  of  Canada,  with  the  sanction  of  the  British 
Government,  to  build  or  join  in  the  building  of  a  bridge  for  such  pur- 
pose, to  build  a  bridge  across  the  Ste.  Marie  Biver  at  or  near  the  rapids 
in  said  river,"  etc.,  which  provision,  so  far  as  is  shown  by  the  papers 
submitted,  has  not  been  complied  with. 

It  is  accordingly  recommended  that  the  attention  of  the  bridge  aa- 
thorities  be  called  to  the  sabject,  and  that  they  be  required  to  file  with 
their  application  for  constructing  the  bridge,  in  duplicate,  the  necessary 
evidence,  duly  authenticated,  showing  that  the  authority  of  the  ^^  Do- 
minion of  Canada,  with  the  sanction  of  the  British  Government  to 
build  or  join  in  the  building  of  a  bridge,"  etc.,  has  been  obtained. 

It  is  also  suggested  that  the  bridge  authorities  be  furnished  with  a 
copy  of  Colonel  Potf  s  report. 

J.  O.  DUANE, 
Brig.  Oen.^  Chief  of  Engineers, 


REPORT  OF  LIEUTENANT-COLONEL  O.  M.  POE,  CORPS  OF  ENGINEERS, 
ACCOMPANYING  SECOND  INDORSEMENT  ON  FOREGOING  COMMUNICA- 
TION. 

United  States  Engineer  Office, 
Detroit^  Mich.,  May  2, 1887. 
Sir:  In  compliance  with  indorsement  dated  ^^  Office  of  the  Chief  of 
Engineers,  April  28, 1887,^^  on  a  letter  dated  April  22, 1887,  from  James 
McMillan,  esq.,  president  Sault  Ste.  Marie  Bridge  Company,  to  the  Sec- 
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retary  of  War^Teqaesting  approval  of  location  proposed  for  a  bridge 
across  St.  Mary's  Falls  Canal  and  Sanlt  Ste.  Marie  Biver,  I  have  t£e 
honor  to  snbmit  the  following  report,  viz: 

In  my  report  of  the  21st  of  March,  1887, 1  recommended  approval  of 
the  proposed  location,  and  I  respectfally  renew  that  recommendation. 

I  infer  that  the  urgency  of  the  bridge  company  in  this  case  arises  from 
a  desire  to  land  materials,  etc.,  and  make  certain  preparations  at  St. 
Mary's  Falls  Canal  in  advance  of  the  formal  approval  of  plans  and  speci- 
fications. 

The  company,  through  their  chief  engineer,  P.  Alex.  Peterson,  esq., 
applied  to  me,  under  date  of  April  14, 1887,  for  permission  to  use  a  por- 
tion of  the  northwestern  canal  pier  as  a  landing-place  for  materials  re- 
quired in  the  construction  of  the  substructure  of  the  bridge.  (See  copy 
herewith  marked  A.) 

Under  date  of  April  16, 1887,  Mr.  Peterson  was  informed  that  I  had 
not  received  ofQcial  information  that  the  Secretary  of  War  has  approved 
the  location  of  the  bridge,  or  that  he  had  sanctioned  beginning  the  work 
of  construction,  and,  under  the  circumstances,  declined  to  act  in  the 
matter.    (See  copy  herewith  marked  B.) 

In  this  connection  I  beg  leave  to  invite  attention  to  the  following  pro- 
visions of  the  act  of  Congress  approved  July  8, 1882,  authorizing  the 
construction  of  the  bridge  in  question,  viz: 

Be  it  enacted,  etc.  That  it  shall  be  lawful  for  the  Saolt  Salute  Marie  Bridge  Company, 
a  corporation  duly  organized  by  and  under  tbe  laws  of  the  State  of  Michigan,  when- 
ever doe  authority  shall  have  been  given  to  any  person  or  corporation  by  the  Dominion 
of  Canada,  with  the  sanction  of  the  British  Qovemment,  to  build  or  join  in  the  build* 
ing  of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the  Sainte  Marie  River,  at 
or  near  the  rapids  in  said  river,  etc. 

From  the  foregoing  it  is  plain  that  certain  action  ^'by  the  Dominion 
of  Canada,  with  the  sanction  of  the  British  Government,"  is  necessary 
before  the  act  of  Congress  becomes  operative,  and  that  any  authoriza- 
tion to  begin  work  upon  the  bridge  prior  to  the  fulfillment  of  the  condi- 
tions precedent  would  be  illegal. 

I  have  not  received  any  information  as  to  whether  the  requisite  steps 
in  the  matter  have  been  taken,  and  must  therefore  limit  myself  to  simply 
inviting  attention  to  the  important  conditions  imposed  by  the  act  of  Con- 
gress. 

In  case  the  Secretary  of  War  formally  approves  the  proposed  location 
of  the  bridge,  I  request  that  I  be  officially  informed  of  the  fact,  and  also 
whether  such  approval  carries  with  it  permission  for  the  bridge  com- 
pany to  enter  upon  the  canal  grounds  and  begin  the  work  of  construe- 
tion,  either  in  the  necessary  preparations  (such  as  landing  material^ 
plant,  etc.),  or  in  the  more  advanced  stages. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  EngineerSj 
Bvt  Brig.  Oen.^  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


letter  of  the  secretary  of  wab. 

War  Department, 
WashingUm  City^  May  14, 1887. 
Sir  :  In  connection  with  previous  correspondence  on  the  subject  of 
the  locatioi}  and  plans  fo^  the  proposed  bridge  to  be  constructed  by  th() 
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Saalt  Salute  Marie  Bridge  Company,  over  the  Sault  Sainte  Marie  Biver, 
the  Department  is  in  receipt  of  your  letter  of  the  22(1  oltimo,  request- 
ing my  approval  of  the  location  of  the  crossing,  pending  the  completion 
of  detailed  plans  of  the  proposed  bridge. 

In  reply  I  beg  to  inclose  a  copy  of  a  report  of  the  2d  instant  on  the 
subject  with  its  inclosures,  from  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engi- 
neers, who  recommends  approval  of  the  location  in  question,  but  invites 
attention  to  the  provisions  of  the  act  of  July  8, 1882,  which  authorize 
the  construction  of  the  bridge  ^*  whenever  due  authority  shall  have  been 
given  to  any  person  or  corporation  by  the  Dominion  of  Canada,  with 
tiie  sanction  of  the  British  Government,  to  build  or  join  in  the  building 
of  a  bridge  for  such  purpose^  to  build  a  bridge  across  the  Sainte  Marie 
Biver,  at  or  near  the  rapids  in  said  river,"  ete. 

In  will  be  seen  that  any  authorization  to  begin  work  upon  the  bridge 
prior  to  the  fulfillment  of  the  conditions  imposed  would  be  inoperative, 
and  I  therefore  beg  to  request  that  you  will  furnish  this  Department 
with  the  necessary  evidence,  in  duplicate,  duly  authenticated,  showing 
that  the  authority  of  the  '^  Dominion  of  Canada,  with  the  sanction  of  the 
British  Government,  to  build  or  join  in  the  building  of  a  bridge,^  etc., 
has  been  obtained. 

Upon  receipt  of  the  information  above  indicated,  the  matter  will  re- 
ceive the  prompt  action  of  the  Department. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 

James  McMillan,  Esq., 

President  Sault  Ste.  Marie  Bridge  Company^ 

Detroitj  Mich. 


LETTER    OF    THE    PRESIDENT    OP    THE    SAULT    STE.  MARIE    BRIDGE 

COMPANY. 

The  Sault  Ste.  Marie  Bridge  Company, 

President's  Office, 
Detroit,  Mich.,  May  17, 1887. 
Dear  Sir  :  I  am  in  receipt  of  your  letter  of  14th  instant,  *?,  inclos- 
ing copies  of  letters  from  General  Poe  in  regard  to  the  provision  of  the 
the  act  of  July  8, 1882,  which  reads : 

Whenever  dne  authority  shall  have  heen  ^iven  to  any  person  or  corporation  by  the 
Dominion  of  Canada,  with  the  sanction  of  the  British  Government,  to  build  or  join  in 
the  building  of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the  Sainte  Marie 
River  at  or  near  the  rapids  in  said  river,  etc. 

In  reply  I  beg  to  say  that  I  am  informed  that  the  charter  of  the 
Sault  Ste.  Marie  Bridge  Company  of  Canada  might  have  been  disal- 
lowed by  the  British  Government  any  time  within  two  years  aft^  its 
passage  by  the  Canadian  Parliament.  When  a  bill  is  sanctioned  by 
the  Canadian  Governor  and  is  not  vetoed  or  disallowed  by  the  Impe- 
rial Government,  it  is  considered  aa  sanctioned  by  the  British  Govern- 
ment. All  legislation  in  Canada  is  with  the  sanction  of  the  British 
Government.    No  formal  sanction  of  each  bill  is  required. 

A  copy  of  the  Canadian  act  sanctioning  the  building  of  this  bridge 
has  been  sealed  and  signed  by  the  secretary  of  state  of  Canada  and 
forwarded  the  Department. 
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I  trust  the  reqairemeabs  of  the  Department  have  now  been  fully 
complie<l  with. 

Very  respectfully, 

James  MoMillan, 

Presidmt. 
Hon.  William  G.  Endicott, 

Seoretary  of  War, 


letter  op  the  secretary  of  war. 

War  Department, 
Washington  City,  June  28, 1887. 
Sir:  I  have  the  honor  to  inclose,  for  retention  by  the  Sanlt  Sainte 
Marie  Bridge  Company,  a  duly  executed  copy  of  the  instrument  ap- 
proving the  location  of  the  bridge  authorized  to  be  constructed  by  the 
company  across  the  Sainte  Marie  Biver,  at  or  near  its  rapids  in  Chip- 
pewa County,  Michigan,  under  the  provisions  of  an  act  of  Congress 
approved  July  8, 1882. 

Very  respectfully,  your  obedient  servant, 

William  C.  Endicott, 

Secretary  of  War. 
James  McMillan,  Esq., 

President  Sault  Sainte  Marie  Bridge  Compa/ny^ 

Detroit^  Mich. 


letter  of  the  president  of  the  sault  sainte  marie  bridge 

company. 

The  Sault  Sainte  Marie  Bridge  Company, 
President's  Office, 

Detroit^  Mich.,  July  2, 1887. 
Dear  Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  letter 
of  28th  June,  inclosing  a  duly  executed  copy  of  the  instrument  approv- 
ing the  location  of  the  Sault  Sainte  Marie  Bridge  Company's  bridge  by 
the  War  Department 

I  beg  to  express  my  thanks  to  the  Department  for  the  satisfactory 
manner  in  which  this  matter  has  been  brought  to  a  conclusion. 
Very  respectfully, 

JTames  McMillan, 

President 
Hon.  William  C.  Endicott, 

Secretary  of  War. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  July  2, 1887. 
Sir  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  *'  The  Sault  Sainte  Marie  Bridge  Company  "  for  the  bridge 
provided  for  by  ^'An  act  to  authorize  the  construction  of  a  railroad 
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bridge  across  the  Sainte  Marie  Biver,"  approved  July  8^  1882,  ^«  sub- 
ject to  the  condition,  however,  that  the  engineer  officer  in  charge  of  the 
district  within  which  the  bridge  is  to  be  erected  may  supervise  its  con- 
struotion  so  fetr  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  may  be  complied  with  and  the  bridge  built 
accordingly.''  It  is  desired,  therefore,  that  you  exercise  the  required 
supervision  with  a  view  to  compliance  with  the  directions  of  the  War 
Department 

Copies  of  the  approved  plans,  ete.,  will  be  furnished  yon  as  soon  as 
practicable. 
By  command  of  the  Acting  Chief  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Lieut.  Col.  O.  M.  Poe, 

Corp8  of  Engineers, 


WW  II. 

BRIDGE  OF  THE  NEBRASKA  RAILWAY  COMPANY  ACROSS  MISSOURI  RIVER 
AT  NEBRASKA  CITY,  AUTHORIZED  BY  ACT  OF  CONGRESS  APPROVED 
JUNE  4,  1872. 

New  York,  Apnl  14, 1887. 
Dear  Sir:  I  herewith  submit  for  your  examination  and  approval 
the  plans  of  a  proposed  bridge  across  the  Missouri  Kiver  at  Nebraska 
City,  Nebr.,  to  be  built  by  the  Nebraska  Bailway  Company  under 
authority  granted  by  an  act  of  Congress  approved  June  4, 1872. 
I  ftm,  very  respectfully,  yours, 

Geo.  S.  Morison, 
Chief  Engineer  Nebraska  City  Bridge. 
Hon.  William  C.  Endioott, 

Secretary  of  Wair. 

P.  S. — ^Accompanying  this  letter  are  the  following  papers : 

(1)  A  COPY  of  the  oertifioaie  of  incorporation  of  the  Midland  Paoifio  Railway  Com- 
pany, oertmed  by  the  Secretary  of  State  of  the  State  of  Nebraska. 

'  (3)  Copy  of  articles  of  incorporation  of  the  Midland  Pacific  Railroad  Company, 
certified  oy  the  Secretary  of  state  of  the  State  of  Nebraska. 

(3)  Copy  of  the  articles  of  asodation  of  the  Brownville.  Fort  Kearney  and  Pacific 
Railroad  Company,  certified  by  the  secretary  of  state  of  tbe  State  of  Nebraska. 

(4)  Copy  of  articles  of  consolidation  between  the  Brownville,  Fort  Kearney  and 
Pacific  Railioad  Company  and  the  Midland  Pacific  Railway  Company,  certified  by 
the  Secretary  of  State  of  tho  State  of  Nebraska. 

(6)  Copy  of  the  minntes  of  stockholders'  meetings  of  the  Midland  Pacific  Railway 
Company  and  the  Brownyillo,  Fort  Kearney  and  Pacific  Railroad  Comfiany,  show- 
ing election  of  the  first  board  of  directors  of  the  consolidated  Nebraska  Railway  Com- 
pany, certified  by  the  secretary  of  the  Nebraska  Railway  Company. 

(6)  Copy  of  minntes  of  the  directors'  meeting  of  the  Nebraska  Railway  Company, 
held  Jane  28, 1886,  at  which  officers  were  elected.  Certified  by  secretary  of  the  Ne- 
braska Railway  Company. 

(7)  Copy  of  assignment  of  the  Nebraska  City  Bridge  Company  to  the  Nebraska 
RailwajT  Company,  certified  by  secretary  of  the  Nebraska  Railway  Company. 

(8)  Copy  of  minntes  of  directors'  meeting  held  April  2, 1887,  accepting  assignment 
ftom  the  Nebraska  City  Bridge  Company;  act  of  Congress  and  transfer  of  rights 
under  same  by  the  Nebraska  City  Bridge  Company,  certified  by  the  secretary  of  the 
Nebraska  Railway  Company. 

(9)  Plan  showing  location  of  proposed  bridge. 

(10)  Eleyation  and  plan  of  proposed  bridge. 

Numbers  9  and  10  aie  in  the  form  of  tripbcate  blue  prints. 


Digitized  by  LjOOQ IC 


APPENDIX   WW — BRIDGING  NAVIGABLE   WATERS.         2465 
[First  indoiMmmill 

War  DEPARTliiBNT, 

Judgk-Advooate-General's  Office, 

WMhington,  D.  C,  AprH  23, 1887. 

Bespectfoliy  retnrned  to  the  Secretary  of  War. 

In  the  matter  of  the  Nebraska  Bailway  Company,  submitting  to  the 
Secretary  of  War  for  his  examination  and  approval  certain  papers  and 
plans  relating  to  a  proposed  bridge  across  the  Missouri  River  at  Ne- 
braska City,  Mo.,  to  be  built  under  the  authority  granted  by  the  act  of 
Congress  approved  June  4, 1872,  the  following  additional  papers  are  re- 
quired under  the  rule  of  the  War  Department,  viz : 

(1)  A  copy  of  the  articles  of  iDcorpotatioa  of  the  Nebraska  City  Bridge  Company^ 
duly  authenticated  under  seal  by  the  Secretary  of  State  of  the  Statb  of  Nebraska. 

(2)  A  duly  authenticated  copy  of  the  minutes  of  the  organization  of  the  Nebraska 
City  Bridge  Company  and  a  copy  of  its  acceptance  of  the  provisions  of  the  act  of 
Congress  of  June  4, 1872,  together  with  a  duly  authenticated  copy  of  the  minutes  of 
said  company  showing  'the  names  of  its  officers  on  the  date  of  the  assignment  of  its 
charter  to  the  Nebraska  Eailway  Company. 

(3)  A  copy  of  the  assignment,  etc.,  of  the  Nebraska  City  Bridge  Company  to  the 
Nebraska  Bailway  Company,  authenticated  under  the  seal  of  the  County  Clerk  or 
other  authority  by  whom  the  original  was  reoorded  in  the  records  of  the  county.  If 
no  such  record  was  made,  then  a  copy  duly  verified  and  sworn  to  before  some  officer 
having  a  seal  and  authority  to  administer  oaths  should  be  furnished.  The  copy  fur- 
nished by  the  secretary  of  the  Nebraska  Bailway  Company  is,  in  the  opinion  of  this 
office,  not  proper  evidence  of  the  assignment  by  the  Nebraska  City  Bridge  Company. 

Mr.  Morison,  the  chief  engineer,  who  submitted  the  papers  in  this 
case,  was,  at  his  request,  furnished  with  a  list  of  the  additional  papers 
required. 

O.  KOBlkCAN  Leibbb, 
Acting  Judge-Advocate-Oeneral. 

[Second  indorsement.] 

Office  Chief  of  Engineebs, 

IT.  S.  Aemy, 
June  7,  1887. 

Respectfully  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  Lieut.  Ool.  0.  R.  Suter,  Corps  of  Engineers, 
from  which  it  appears  that  the  requirements  of  the  act  of  June  4, 1872, 
authorizing  the  construction  of  the  bridge  ^^  are  met  in  all  particulars 
except  the  height,''  which  seems  to  have  been  based  upon  inaccurate 
data  as  regards  extreme  high-water  mark  at  its  proposed  site,  which 
should  be  509.94  feet  instead  of  508  feet,  as  assumed  by  the  bridge  com- 
pany, thus  making  the  height  of  the  proposed  bridge  48.06  feet  instead 
of  50  feet  above  extreme  high  water,  as  required  by  the  law.  Colonel 
Suter  adds :  "  With  this  exception  the  requirements  of  the  law  are  " 
m  m  m  it,  executed,  and  it  is  considered  that  the  bridge  built  as  pro- 
posed will  not  o£fer  any  undue  obstruction  to  navigation.'^ 

It  is  suggested,  in  view  of  the  fact  that  the  provisions  of  the  law  have 
not  been  complied  with,  that  the  plan  of  the  bridge  be  retnrned  to  the 
bridge  authorities,  with  the  request  that  they  be  made  to  conform  to  the 
requirements  above  indicated. 

J.  C.  DUANE, 
Brig.  (?cn..  Chief  of  Engineers. 
BNG88 155 
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[Third  indonmiMill 

Office  Chief  of  Engineebs, 

IT.  8.  Army, 
June  15^  1887. 

Bespectfally  retarned  to  the  Secretary  of  War,  throagh  the  Acting 
Jadge- Advocate  General,  U.  S.  Army. 

The  papers  as  now  presented  are  believed  to  falflll  the  requirements 
of  the  case,  and  are  recommended  for  approval. 

Ghas.  W.  Baymond, 
Acting  Ohiqf  of  JEngineers. 

[Fonrlii  indoneiiieDt] 

Wab  Depabtmbnt, 
Judge- Advocate  Gbnebal's  Office, 

Washington,  D.  0.,  June  16,  1887. 

Bespectfuliy  returned  to  the  Secretary  of  War,  with  instrument  of 
approval  by  the  Secretary  of  War,  of  the  plan  and  design  of  the  bridge, 
and  map  of  location,  submitted  by  the  Nebraska  BaUway  Gompany, 
prepared  in  duplicate. 

O.  NOBMAN  LEIBEB, 

Acting  Judge-Advocate  OeneraiL 


letteb  of  the  chief  of  bngineebs. 

Office  of  the  Chief  of  Enoiiteebs, 

United  States  Abmy, 
Waehington^  D.  0.,  July  9, 1887. 

Sib  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Nebraska  Bailway  Gompany  for  the  bridge  provided  for 
by  ^'An  act  authorizing  the  construction  of  a  bridge  across  the  Missouri' 
Biver,  opposite  to  or  within  the  corporate  limits  of  Nebraska  Gify, 
Nebraska,''  approved  June  4, 1872,  ^*  subject  to  the  condition,  however, 
that  the  engineer  officer  of  the  United  States  Army  in  charge  of  the 
district  within  which  the  bridge  is  to  be  erected,  may  supervise  its  con- 
struction, so  far  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  shall  be  complied  with  and  tiiB  bridge  built 
accordingly."  It  is*  desired,  therefore,  that  you  exercise  the  requisite 
supervision  with  a  view  to  compliance  with  the  directions  of  the  Secre- 
tary of  War. 

The  inclosed  blue  prints,  showing  approved  plan  and  location  of  the 
bridge,  are  transmitted  for  your  information. 

By  command  of  Brig.  G^n.  Duane. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineere. 

Lieut.  Col.  C.  B.  Sutbb, 

Corps  of  Engineers. 
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W  W  12. 

COMBINED  RAILWAY  AND  WAGON  BRIDGE  OF  THE  OMAHA  AND  COUNCIL  , 
BLUFFS  RAILWAY  AND  BRIDGE  COMPANY,  ACROSS  MISSOURI  RIVER  BE- 
TWEEN OMAHA,  NEBRASKA,  AND  COUNCIL  BLUFFS,  IOWA,  AUTHORIZED 
BY  ACT  OF  CONGRESS  APPROVED  MARCH  3, 1887. 

War  DEPARTMENT) 

Washington  Cityj  June  3, 1887. 
Sir  :  Seferring  to  your  letter  of  April  11,  sabmittiDg  plans  for  the 
proposed  bridge  across  the  Missoori  between  Omaha  and  Goancil  Bloffs, 
ander  the  act  approved  March  3, 1887, 1  have  the  honor  to  inform  you 
that  Mr.  Endieott,  Secretary  of  War,  has  taken  the  opinion  of  the  At- 
tomey-Oeneral  in  regard  to  the  kind  of  bridge  that  is  required  by  the 
act.  The  opinion  of  the  Attorney-General,  which  agrees  With  the  views 
of  the  Secretary  of  War,  is  that — 

It  was  the  evident  intention  of  Congress  that  the  bridge  should  be  maintained  as 
mnch  for  the  transit  of  railway  trains  as  for  any  other  kind  of  carriages  or  cars  upon 
payine  lawful  tolls. 

To  allow  a  bridge  to  be  bnilt  not  adapted  for  the  use  of  railway  companies  entitled 
to  use  it,  would  be  to  defeat  the  obvious  intention  of  Congress. 

The  plans  presented  by  you  are  for  a  highway  bridge  and  can  not 
therefore  be  approved. 

Veiy  respectfully,  your  obedient  servant, 

S.  V.  BENlfiT, 

Brig.  Oen.^  Chief  of  Ordnance 
and  Acting  Secretary  of  War. 

Mr.  John  T.  Stewart, 

President  Omaha  and  Council  Bluffs  Railway  and 

Bridge  Company j  Omaha^  Nebraska. 


opinion  of  the  attorney-aenebal  of  the  united  states. 

Department  of  Justice, 

Washingtony  June  2, 1887. 

Sib  :  An  opinion  is  asked  on  the  point  whether  the  plans  for  the 
bridge  authorized  by  the  act  approved  March  3, 1887,  entitled  "An  act 
authorizing  the  construction  of  a  bridge  across  the  Missouri  Eiver  be- 
tween the  cities  of  Omaha,  Nebraska,  and  Council  BluH's,  Iowa,  and  for 
other  purposes,''  can  be  properly  approved  by  the  Secretary  of  War 
unless  they  provide  for  a  structure  of  strength  sufOicient  to  bear  trains 
of  cars  drawn  by  locomotives. 

It  seems  clearly  the  intention  of  Congress  that  the  bridge  provided 
for  shall  be  built  in  such  a  way  as  to  accommodate  all  sorts  of  land- 
carriage  and  traffic. 

A  oombined  railway  and  wagon  bridge,  for  the  safe  and  convenient  passage  of 
wagons,  carriages,  stock,  ateanif  cable,  and  street  cars,  foot-passengers,  and  all  road 
travel. 

It  was  the  evident  intention  of  Congress  that  the  bridge  should  be 
maintained  as  much  for  the  transit  of  railway  trains  as  for  any  other 
kind  of  carriages  or  cars  upon  paying  the  lawful  tolls. 
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To  allow  a  bridge  to  be  bailt  not  adapted  for  the  use  of  railway  com- 
panies entitled  to  use  it  would  be  to  defeat  the  obrious  intention  of 
Congress. 

Very  respectfully  yours, 

A.  H.  Garland, 
Attamey-Oenera^. 
The  Secretary  op  War. 


LETTER  OF  THE  PRESIDENT  OF  THE  OMAHA  AND  COUNCIL  BLUFFS 
RAILWAY  AND  BRIDGE  COMPANY. 

Council  Bluffs,  Iowa,  June  8, 1887. 
Sir  :  In  accordance  with  the  terms  of  our  petition,  forwarded  to  you 
on  the  7th  instant  per  telegraph,  a  copy  of  which  is  attached  hereto, 
we  desire,  through  our  chief  engineer,  Frank  D.  Moore,  esq.,  to  now 
present  to  you  our  amended  plans  of  a  combined  railway  and  wagon 
bridge,  to  be  constructed  and  maintained  across  the  Missouri  Eiver 
between  the  cities  of  Omaha,  ]^ebr.,  and  Council  Bluffs,  Iowa,  and 
we  giT.e  you  this  further  assurance  that  in  case  the  plans  and  location 
of  our* combined  railway  and  wagon  bridge  are  by  you  approved,  that 
our  company  will  proceed  at  once  and  without  any  delay  to  construct 
s^id  bridge  according  to  said  amended  plans  as  now  presented  to  you. 
We  very  respectfully  ask  your  approval  thereof. 
Omaha  and  Council  Bluffs  Railway  and  Bridge  Company, 

By  Jno.  T.  Stewart, 

President 
Attest : 

Geo.  F.  Wright, 

Secretary. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 

[First  indorsement.] 

War  Department,  June  14, 1887. 
Respectfully  referred  to  the  Chief  of  Engineers  for  report. 
By  order  of  the  Actiog  Secretary  of  War. 

.  John  Twebdale, 

Chief  Cferh 

[Second  indorsement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  17, 1887. 
Respectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge-Advocate-Geueral,  U.  S.  A. 

The  amended  plans  for  the  proposed  bridge  of  the  Omaha  and  Conncil 
Rlufts  Bail  way  and  Brid^re  Company  across  the  Missouri  River  are  made 
to  comply  with  the  requirements  of  the  act  of  March  3, 1887,  and  are  in 
accordance  with  the  opinion  of  the  Attorney-General  dated  June  2, 1887, 
herewith,  being  designed  for  a  combined  railway  and  wagon  bridge. 
No  change  has  been  made  in  the  length  of  the  spans,  location  of  piers, 
height  above  water,  or  other  general  features  of  the  bridge  affectiDg 
navigation  as  shown  in  the  original  papers,  except  by  the  adoption  of  a 
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lighter  grade  down  from  the  level  part  over  the  channel.    The  height  of 
the  span  next  the  Council  Blaffis  shore  has  been  slightly  increased. 

The  modified  specifications  are  herewith. 

In  the  opinion  of  this  office  the  plans  now  submitted  comply  with  the 
requirements  of  the  law  so  far  as  the  interests  of  navigation  are  con- 
cemed,  and  may  be  approved  by  the  Secretary  of  War. 

•  •  •  •  •  • ,  • 

Chas.  W.  Eaymond, 

Acting  Chief  of  Engineers. 

[Third  indorsement  ] 

Wab  Depabtment, 
judge-advocate-generat's  office, 

Washington,  I).  C:,  June  21, 1887. 
Bespectfiilly  returned  to  the  Secretary  of  War,  with  formal  instrument 
for  his  approval  (prepared  in  duplicate)  of  the  plan  and  map  of  the  lo- 
cation of  the  proposed  bridge  across  the  Missouri  Biver,  submitted  by 
the  Omaha  and  Council  Bluffs  Bailway  and  Bridge  Company. 

Q.  KOBMAN  LEIBEE. 

Acting  Judge- Advocate-Qenerah 


letteb  of  the  seobetaby  of  wab. 

Wab  Depabtment, 
Washington  Gity^  July  19, 1887. 
SiB :  I  have  the  honor  to  inclose  for  retention  by  the  Omaha  and 
ConncilBluffs  Bailway  and  Bridge  Company  a  duly-executed  copy  of 
an  instrument  approving  the  location,  as  shown  on  the  accompanying 
maps,  of  a  bridge  authorized  to  be  constructed  by  said  company  across 
the  Missouri  Eiver  between  the  cities  of  Omaha,  Nebr.,  and  Council 
Blnfb,  Iowa,  under  the  provisions  of  an  act  of  Congress  approved 
March  3, 1887, 

Very  respectfully,  your  obedient  servant, 

William  C.  Endicott, 

Secretary  of  War, 
Geobge  F.  Wbight,  Esq., 

Secretary  Omaha  and  Council  Bluffs  Railway  and  Bridge  Company, 

Omaha,  Nebr. 


letteb  of  the  chief  of  engineebs. 

Office  of  the  Chief  of  Enginbebs, 

United  States  Aemy, 
Washington,  D.  C,  July  26, 1887. 
Sib  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Omaha  and  Council  Bluflts  Railway  and  Bridge  Company 
for  the  bridge  provided  for  by  **An  act  authorizing  the  construction  of 
a  bridge  across  the  Missouri  River  between  the  cities  of  Omaha,  Nebr., 
and  Council  Bluffs,  Iowa,  and  for  other  purposes,"  approved  March  3, 
1887,  subject  to  '*  the  express  conditions  following:" 

(1)  That  said  bridge  shall  be  erected  strictly  in  accordance  with  the  plan  and  lo- 
cation hereby  approved  and  the  provisions  of  the  act  of  Congress  anthorizing  its 
constmction. 
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(2)  That  shoald  any  change  be  made  in  the  plan  of  said  bridge  during  the  progrees 
of  the  work  thereon,  such  change  shall  be  Bubject  to  the  approval  of  the  Secretary 
of  War. 

(3)  That  the  engineer  officer  of  the  United  States  Army  in  charge  of  the  district 
within  which  the  bridge  is  to  be  erected  may  supervise  its  constmction  so  far  as  may 
be  necessary  in  order  that  the  plans  a^iproved  by  the  Secretary  of  War  may  be  oom- 
plied  with  and  the  bridge  bnilt  aocordiugly. 

It  is  desired,  therefore,  that  yoa  exercise  the  reqaisite  supervision 
with  a  view  to  compliance  with  the  directions  of  the  Secretary  of  War. 
Copies  of  the  approved  plans,  etc.,  will  be  famished  you  as  soon  as 
practicable. 
By  command  of  Brigadier-General  Duane : 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major  of  Engineers. 
Lieut.  Col.  C.  E.  SUTER, 
Corps  of  Engineers. 


WW  13. 


BRIDGE  OP  THE  NEW  YORK  AND  LONG  ISLAND  BRIDGE  COMPANY  ACROSS 
THE  EAST  RIVER  BETWEEN  THE  CITY  OP  NEW  YORK  AND  LONG  IS- 
LAND, AUTHORIZED  BY  ACT  OP  CONGRESS  APPROVED  MARCH  3, 1887. 

New  York,  July  29, 1887. 
Sir  :  The  New  York  and  Long  Island  Bridge  Company  respectfully 
applies  for  the  approval  of  the  Secretary  of  War  of  their  plans  for  a 
bridge  across  the  East  Eiver  between  New  York  City  and  Long  Island, 
which  plans  are  herewith  submitted  in  duplicate.  A  copy  of  the  act  of 
incorporation  or  charter  of  the  company^  passed  by  the  legislature  of 
the  State  of  New  York  in  the  year  1867,  and  the  several  acts  amenda- 
tory thereto,  as  well  as  the  act  of  Congress  (Chapter  334,  Laws  of  1^6 
and  1887),  are  also  herewith  submitted. 

Under  these  acts  this  company  was  incorporated,  and  a  copy  of  the 
minutes  of  the  organization  of  the  company  is  also  herewith  submitted; 
also  extracts  from  the  company's,  minutes,  showing  the  names  of  the 
present  ofScers  of  the  company  and  the  acceptance  by  the  company  of 
the  provisions  of  the  act  of  Congress,  all  properly  authenticated. 
Very  respectfully, 

C.  A.  Trowbridge, 
President  of  the  New  York  and  Long  Island  Bridge  Company. 

E.  MoGraham, 

Secretary. 
Hon.  Secretary  of  War. 

[First  indorsement] 

Office  Chief  of  ENomEBRS, 

U.  8.  Armt, 
August  8, 1887. 
EespectfuUy  returned  to  the  Secretary  of  War.  The  only  plans  and 
drawings  for  the  bridge  in  question  received  at  this  office  were  trans- 
mitted by  Mr.  Thomas  Eainey  December  14, 1886,  before  the  act  au- 
thorizing the  bridge  was  passed  by  Congress.  These  are  presumed  to 
be  the  plans  referred  to  within,  and  they  are  submitted  herewith. 
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Tbe  act  of  Mareh  3, 1887,  providing  for  the  bridge,  requires  that  jt 
^^  shall  be  constracted  at  right  angles  with  the  channels  of  said  river, 
the  piers  or  abatments  to  be  constructed  on  the  land  side  of  the  harbor 
or  pier  lines  established  by  law ;  such  bridge  shall  be  not  less  than  160 
feet  elevation  above  mean  high  water  at  the  middle  of  each  channel  of 
the  river,  and  no  part  of  the  lower  chord  of  the  channel  span  less  than 
142  feet  above  mean  high  water." 

The  plans  are  too  indefinite  to  indicate  clearly  that  the  above  require- 
ments have  been  complied  with.  Neither  does  the  map  comply  with 
tberequirementsof  section  4  of  the  act  for  ^^a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  for  the  distance  of  a  mile  above 
and  below  the  site,  exhibiting  the  depths  at  low  and  high  tide  and  cur- 
rents at  all  points  of  the  same,''  etc. 

The  drawings  should  also  be  furnished  in  duplicate. 

It  is  therefore  suggested  that  they  be  returned  to  the  bridge  authori- 
ties, with  request  that  the  omissions  be  supplied  and  that  duplicates  be 
submitted. 

Chas.  W.  Raymond, 
Acting  Chief  of  Ungineers. 

[Second  indorsement] 

Office  Chief  of  Enginebbs, 

XJ.  S.  Aemy, 
August  24«  1887. 
BespectfuUy  returned  to  the  Secretary  of  War  through  the  Acting 
Judge-Advocate  General,  D.  S,  Army. 

The  accompanying  drawings,  iu  duplicate,  showing  plan  and  location 
of  the  proposed  bridge  of  the  New  York  and  Long  Island  Bridge  Com- 
pany, are  in  accordi^nce  with  the  requirements  of  the  *'  act  authorizing 
the  construction  of  a  bridge  across  the  East  Eiver  between  the  city  of 
New  York  and  Long  Island,"  approved  March  3, 1887,  and  are  recom- 
mended for  approval. 

Ghas.  W.  Baymond, 
Acting  Chief  of  ETigineers. 

[Third  indoraement,] 

Wab  Depabtmekt, 
Judge-Advocate-Genbeai-^s  Office, 

Washington^  D.  C,  August  27 ,  1887. 
Eespectfully  returned  to  the  Secretary  of  War,  with  draught  of  instru- 
ment (in  duplicate),  for  formal  approval  by  the  Secretary  of  War  of  the 
plan  and  map  of  location  of  the  within-mentioned  bridge. 

Attention  is  invited  to  the  fact  that  the  accompanying  articles  of  in- 
corporation are  not  authenticated  by  the  seal  of  the  secretary  of  state 
of  the  State  within  which  the  bridge  is  located. 

O.  NOBMAN  LlEBEB, 

Acting  Judge- Advocate- OeneraL 


letieb  of  the  seobetaby  of  wab. 

Wab  Depabtment, 
Washington  City^  August  29, 1887. 
Sib  :  I  have  the  honor  to  inclose  an  instrument,  in  duplicate,  indicat- 
ing approval  by  this  Department  of  the  plans  and  location,  as  shown 
on  the  accompanying  tracings,  of  a  bridge  authorized  to  be  constructed 
by  the  New  York  and  Long  Island  Bridge  Company  across  the  East 
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Biver,  between  the  city  of  Kew  York  and  Long  Island,  under  the  pro- 
visions of  an  act  of  Gongress  approved  March  3, 1887. 

Please  have  these  papers  properly  executed  by  the  company  and  re- 
turned to  the  Department  for  completion. 

I  inclose  also  a  copy  of  the  articles  of  incorporation  of  your  company, 
famished  in  compliance  with  the  rule  of  this  Department  of  July  31, 
1886,  with  request  that  the  same  be  properly  authenticated  under  the 
seal  of  the  secretary  of  state  of  the  State  of  Kew  York,  and  returned  to 
the  Department. 

Very  respectfully,  your  obedient  servant, 

B.  Maofbbly, 
Acting  Secretary  of  War. 
0.  A.  TBOWBBmaE,  Esq., 

President  New  York  and  Lang  IsUmd 

Bridge  Company y  New  Tork^  N.  T. 


letter  of  the  ohief  of  enoineebs. 

Office  of  the  Ohibf  of  Enoineebs, 

United  States  Abmt, 
Washwgtonj  D.  0.,  October  6, 1887. 
Sib:  The  Secretary  of  War  has  approved  the  plan  and  location  of 
the  bridge  authorized  by  ^^  an  act  authorizing  the  construction  of  a 
bridge  across  the  East  Biver  between  the  city  of  Kew  York  and  Long 
Island^"  approved  March  3, 1887,  <<  subject  to  the  condition,  however, 
that  the  engineer  officer  of  the  United  States  Army  in  charge  of  the 
district  within  which  the  bridge  is  to  be  erected  may  supervise  its  con- 
struction, so  far  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  shall  be  complied  with  and  the  bridge  built 
accordingly.^ 

It  is  accordingly  desired  that  you  exercise  the  requisite  supervision 
over  the  construction  of  the  bridge,  with  a  view  to  compliance  with  the 
directions  of  the  Secretary  of  War. 

A  copy  of  the  approved  plan,  etc.,  will  be  furnished  you  as  soon  as 
practicable. 
By  command  of  Brigadier-Gtoneral  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Lieut.  Col.  Waltbb  MoPabland,  ^^^^  of  Engineer. 

Corps  of  Engineers. 


W  W  14. 
bbidge  of  the  OHIO  valley  bailway  company  aceoss  the  tbade- 

WATEB  biver,   KENTUCKY,  AUTHORIZED  BY  ACT  OF  CONGBESS  AP- 
PBOVED  FEBBUABY  21,  1887. 

Office  of  the  Chief  of  Enoineebs, 

United  States  Abmy, 
Washington,  J).  0.,  September  2%  1887. 
Sm:  The  act  of  Congress  approved  February  21, 1887,  provides  for 
the  construction  of  a  bridge  across  the  Tradewater  Eiver  by  the  Ohio 
Valley  Eailway  Company.    Section  4  of  the  act  states : 

That  an V  bridge  aathorized  to  be  constracted  under  this  act  shall  be  bnilt  and 
located  nnder  and  subject  to  such  regulations  for  the  security  of  navigation  of  said 
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river  as  the  Secretary  of  War  aball  prescribe ;  and  to  secare  that  object  tbe  said  com- 
pany or  corooratioii  shall  sabmit  to  the  Secretary  of  War  for  his  ezamination  and 
approval  a  design  and  drawing  of  the  bridge  and  a  map  of  the  location  thereof^  and 
nntil  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  boilt. 

It  having  come  to  the  knowledge  of  this  office  that  the  Ohio  Valley 
Bailway  Oompany  were  constracting  this  bridge  without  submitting 
the  plan  and  map  of  its  location  for  approval,  the  attention  of  Major 
Stickney,  Oorps  of  Engineers,  the  officer  in  charge  of  the  district  inolad- 
ing  the  Tradewater  Biver,  was  called  to  the  fact,  and  he  was  directed 
to  sabmit  a  report  conoeming  it.  The  bridge  crosses  the  river  obliquely 
about  200  yards  below  Black  Ford,  making  with  it  an  angle  of  10  to  12 
degrees.  It  is  provided  with  a  draw-span  having  a  clear  opening  of 
70  feet,  or  62  feet  perpendicular  to  the  direction  of  the  river.  At  the 
time  oi  the  inspection  in  July  last  the  construction  of  the  piers  was  in 
progress. 

The  plan  of  the  bridge  and  a  map  of  the  location,  both  in  duplicate, 
are  now  submitted  by  the  company  for  approval,  together  with  the 
papers  required  by  the  rule  of  the  Secretary  of  War  dated  July  31, 1886. 

Miyor  Stickney  reports  that  the  bridge  when  finished  as  proposed 
will  present  no  material  obstruction  to  navigation.  He,  however,  rec- 
ommends, if  the  plan  and  location  of  the  bridge  be  approved,  that  the 
faiae  or  trestle  work  used  in  its  construction  be  required  to  be  removed 
by  December  1  next,  and  that  the  approval  contain  the  special  condi- 
tion tiiat  the  railway  company  shall  erect,  at  their  own  expense,  such 
additional  structures  or  aids  to  navigation  as,  in  the  opinion  of  the 
Secretary  of  War,  may  be  found  necessary  for  the  safe  passage  of  the 
bridge  at  all  stages  of  the  river. 

If  the  approval  is  made  subject  to  the  foregoing  conditions,  this  office 
knows  of  no  reason  why  it  should  not  be  granted^ 

Previous  papers  in  the  case  are  submitted  herewith. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 
Brig.  Oen.<,  Chief  of  Engineers. 
Hon.  William  C.  Bndicott, 

Secretary  of  War. 

[Second  Indonemdnt.] 

Wab  Depabtment,  September  28, 1887. 
Bespectfnlly  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  papers  in  duplicate  for  approval,  subject  to  the  conditions 
proposed  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

OUef  Cleric. 

[Third  indonement] 

Wab  Department, 
Judge- Advooate-Oenebal's  Offiob, 

Washington^  D.  0.,  October  3, 1887. 
Bespectfnlly  returned  to  the  Secretary  of  War,  with  instrument  of 
approval,  by  the  Secretary  of  War,  of  the  plan  and  design  of  the  bridge 
to  be  constructed  across  the  Tradewater  Biver,  Kentucky,  by  the  Ohio 
Valley  Bailway  Company,  and  map  of  location  prepared  in  duplicate 
as  directed  in  the  preceding  indorsement. 

Attention  is  respectfully  invited  to  the  incomplete  condition  of  the 
map  of  location  furnished.    It  gives  no  information  whatever  as  to  the 
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]>oint  on  Tradewator  Hiver,  in  the  State  of  Kentacky,  at  which  the 
bridge  has  been  located.  It  is  respectfally  recommended  that  the  map 
be  completed  before  the  instrament  is  approved. 

J.  W.  Clous, 
Acting  Judge- Advocate-OeMraJL 

[Foarth  indorsemeBt.] 

Wab  Depabtment,  October  27, 1887. 
licspectfully  returned  to  the  Chief  of  Engineers,  one  copy  of  the 
within  instrument  having  been  sent  on  the  25th  to  the  president  of  the 
Ohio  Valley  Railway  Company. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasMngton^  D.  C,  November  2, 1887. 
Sir  :  The  Secretary  of  War  has  approved  the  plan  and  location  of 
the  bridge  across  the  Tradewater  Eiver,  Kentucky,  by  the  Ohio  Valley 
Railway  Company,  authorized  by  the  act  approved  February  21, 1887, 
upon  the  express  conditions  following: 

(1)  That  the  pile-trestle  or  false  work  over  which  the  crossing  is  at  present  made 
shall  be  entirely  removed  on  or  before  December  1,  1887. 

(2)  That  the  Ohio  Valley  RaQway  Company  shall,  at  its  own  expense^  erect  and 
maintain  snch  additional  stmctares  or  aids  to  navigation  as  in  the  opinion  of  the 
Secretary  of  War  may  be  necessary  for  a  safe  passage  of  the  bridge  at  all  stages  of 
the  river  by  vessels  and  rafts  navigating  said  river. 

(3)  That  the  engineer  officer  of  Uie  United  States  Army  in  charge  of  the  district 
within  which  the  bridge  is  to  be  bailt  mav  supervise  its  construction  so  far  as  may 
be  necessary  in  order  that  the  plans  hereby  approved  shall  be  complied  with,  and 
the  bridge  built  accordingly. 

It  is  accordingly  desired  that  you  exercise  the  requisite  supervision 
over  the  construction  of  the  bridge  in  order  that  the  directions  of  the 
Secretary  of  War  be  complied  with. 

Copies  of  the  approved  plan,  etc.,  will  be  furnished  you  as  soon  as 
practicable. 
By  command  of  Brig.  Oen.  Duane. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 
Maj.  Amos  Stiokney, 

Corps  of  Engineers. 


W  W  15. 

BRIDGE  OF  THE  SIOUX  CITY  BRIDGE  COMPANY  ACROSS  THE  MISSOURI 
RIVER  AT  SIOUX  CITY,  IOWA,  AUTHORIZED  BY  ACT  OF  CONGRESS  AP- 
PROVED AUGUST  15,  187G. 

New  York,  April  14, 1887. 
Dear  Sir:  I  herewith  submit  for  your  examination  and  approval 
the  plans  of  a  proposed  bridge  across  the  Missouri  Biver  at  Sioux 
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City,  Iowa,  to  be  built  by  the  Sioux  City  Bridge  Companj'^,  under  au- 
thority granted  by  an  act  of  Congress  approved  August  15, 1876. 
I  am,  very  respectfully,  yours, 

Geo.  S.  Moeison, 
Chief  Engineer  Sioux  City  Bridge. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 

P.  S. — Accompanying  this  letter  are  the  following  papers : 

(1)  A  copy  of  the  articles  of  inoorporation  of  the  Sioux  City  Bridge  Company,  cer- 
tified by  the  secretary  of  state  of  the  State  of  Iowa,  with  the  certificate  of  the  re- 
corder of  Woodbary  Coanty.  • 

{2)  Extracts  from  records  of  meetings  of  the  board  of  directors  uf  the  Sionx  City 
Bridge  Company,  showing  organization  January  1,  1873,  by  election  of  officers. 
Jannaiy  1, 1874,  authority  given  the  president  to  apply  for  an  act  of  Confi^ress  au- 
thoxlcing  the  construction  of  the  bridge ;  December  5,  lti87,  acceptance  of  act  of  Con- 
flnress;  these  extracts  being  certified  by  the  secretary  of  the  Sionx  City  Bridge 
Company. 

(3)  C<^y  of  minutes  of  stockholders' meeting  held  June  7,  1886,  certified  by  the 
secretary  of  the  Sioux  City  Bridge  Company. 

(4)  Extracts  from  minutes  of  directors'  meetings  held  June  7, 1886,  and  March  12, 
1887,  showing  election  of  present  officers.  Certified  by  secretary  of  Sioux  City 
Bridge  Company.  * 

(5)  Extracts  from  directors'  meeting  held  March  12, 1887,  showing  anthoritT  given 
officers  to  execute  necessary  agreements  with  the  Government.  Certified  by  the 
secretaiy  of  the  Sionx  City  Bridge  Company. 

(6)  Extracts  from  record  of  directors'  meetine  held  March  24,  1887,  adopting  the 
plans  of  bridce.    Certified  by  the  Secretary  of  the  Sioux  City  Bridge  Company. 

(7)  Plans  wowinff  location  of  proposed  bridge. 

(8)  Elevation  ana  plan  of  proposed  bridge. 

Numbers  7  and  8  are  in  the  form  of  triplicate  blue-prints. 

fFlnt  indorsement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  23,  1887. 

Respectfully  referred  to  Lieut.  Col.  C.  E.  Sater,  Corps  of  Engineers, 
president  Missouri  River  Commission,  for  examination  and  report 

The  act  of  Congress  under  which  the  bridge  is  authorized  to  be  built 
may  be  found  on  page  146  of  the  Report  of  the  Chief  of  Engineers  for 
1876. 
To  be  returned. 
By  command  of  Brigadier-General  Duane. 

H.  M.  Adams, 
Major  of  Engineers. 

[Second  indorsement.] 

Missouri  River  Commission, 

Saint  LouiSj  Jfo.,  May  3, 1887. 
Respectfully  returned  to  the  Chief  of  Engineers,  United  States  Army, 
with  report  of  this  date 

Chas.  R.  Suter, 

Lieut.  Col.  of  Engineers^ 

President  Mo,  River  Commission. 

[Third  indorsement.] 

Office  Chief  of  Enoineers, 

U.  S.  Army, 

May  7, 1887. 
Respectfully  retunied  to  the  Secretary  of  War,  through  the  acting 
Judge- Advocate-General,  U.  S.  Army,  inviting  attention  to  the  accom- 
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panyiog  report  of  Lieat  Col.  O.  B.  Sater,  Corps  of  Engineers,  presi- 
dent Missouri  Biver  Commission,  from  which  it  appears  that  the  plans 
of  the  bridge  have  been  examined  by  the  Commission  ^^and  are  con- 
sidered by  them  to  provide  for  an  entirely  satisfactory  stractare." 

The  proposed  bridge  is  a  high  bridge  ^'  giving  50  feet  clear  headway 
at  high  water,  with  three  400-lx>at  spans,  two  of  which  are  now  over  the 
river  and  part  of  the  third." 

The  act  of  August  15, 1876,  provides  for  300-foot  spans  only. 

It  is  reoommended  that  the  plans  submitted  by  the  Sioux  City  Bridge 
Company  be  approved. 

J.  C.  DUANE, 
Brig.  Gen.^  Okie/ of  Engineers. 

[Fourth  Indoraement.] 

War  Department, 
Judge-Advooate-Obneral's  Office, 

Washington,  2>.  C,  May  10, 1887. 

Bespectfhlly  returned  to  the  Chief  of  Engineers,  XJ.  8.  Army. 
Section  3  of  the  act  authorizing  the  constructiou  of  the  bridge  at  or 
near  Sioux  City,  Iowa  f  19  Stat.,  20G),  requires  that  specifieaHons  far  its 
construction  shall  be  submitted  to  the  Secretary  of  War,  together  with 
the  location  and  plans  thereof.  Duplicate  copies  of  these,  certified  by 
the  secretary  of  the  company,  should  therefore  be  furnished. 

6.  KoRHAN  Libber, 
Acting  Judge- Advocate- OeneraL 

[Flflh  iAdorMment] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  2, 1887. 

Bespectfnlly  returned  to  the  acting  Judge- Advocate-General,  IT.  S. 
Army,  with  letter  of  George  S.  Morison,  chief  engineer  Sioux  City 
Bridge^  dated  May  27,  and  accompanying  papers,  which  furnish  the  in- 
formation called  for  by  the  foregoing  indorsement. 

J.  C.  DUANE, 
Brig.  Oen.y  Chief  of  Engineers. 

[Sixth  indonemoit] 

War  Department, 
judae-advocate-general's  office, 

Washington^  D.  (7.,  June  4, 1887. 

Bespectfnlly  returned  to  the  Secretary  of  War,  with  formal  instra- 
ment  for  his  approval  (prepared  in  duplicate)  of  the  location,  plans, 
and  specifications  of  the  bridge  across  the  Missouri  Biver,  near  Sioux 
City,  Iowa. 

In  the  accompanying  report  of  Colonel  Suter  it  is  said  the  bridge  is 
to  be  built  "  with  three  4()0-foot  spans,  two  of  which  are  now  over  the 
river  and  part  of  the  third."  Attention  is  therefore  iuvited  to  the  fact 
that  the  approval  of  the  Secretary  of  War  seems  to  have  been  antici- 
pated by  the  Sioux  City  Bridge  Company. 

G.  l^ORMAN  LlEBER, 

Acting  Judge-Advocate-OeneroL 
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b£pobt  of  lieutenant-colonel  charles  r.  suter^  corps  of 
engineers,  president  missouri  river  cohmission,  accom- 
panting  second  n^dorsement  on  foregoing  cobfmunioation. 

Missouri  Bivsr  Commission, 

Office  of  the  President, 
Saint  Louis,  Mo.,  May  3, 1887. 
Sir:  I  have  the  houor  to  return  herewith  letter  of  Oeorge.S.  Morison, 
civil  engineer,  to  the  honorable  Secretary  of  War,  of  April  14, 1887, 
covering  plans  of  proposed  bridge  over  the  Missouri  Biver  at  Sioux  City, 
Iowa,  and  other  documents,  referred  to  me  for  report  by  your  indorse- 
ment of  April  23, 1887. 

The^e  plans  have  been  examined  by  the  Missouri  Biver  Commission, 
and  are  considered  by  them  to  provide  for  an  entirely  satisfactory  struct- 
ure. The  bridge  proposed  is  a  high  bridge  giving  50  feet  clear  headway 
at  high  water,  with  three  400-foot  spans,  two  of  which  are  now  over  the 
river,  and  part  of  the  third.  I  was  informed  by  Mr.  Morison  that  the 
bank  here  on  the  north  or  Iowa  side  is  caving  rapidly,  and  that  it  was 
the  intention  to  let  it  cave  back  to  the  north  pier,  now  on  dry  land,  and 
then  hold  it.  In  any  case,  however,  ample  water  way  is  afforded. 
Very  respectfully,  your  obedient  servant, 

Chas.  B.  Suter, 
Lieut,  Col.  of  Engineers, 
President  Missouri  River  Commission. 

The  Chief  of  Engineers,  IT.  S.  A. 


letter  of  the  secretary  of  war. 

War  Department, 
WasUngtan  City,  June  6, 1887. 
Sir  :  I  have  the  honor  to  inclose  an  instrument,  in  duplicate,  indicat- 
ing approval  by  the  Secretary  of  War,  under  certain  specified  conditions, 
of  the  design  and  location,  as  shown  by  the  accompanying  maps,  of  a 
bridge  authorized  to  be  erected  by  the  Sioux  City  Bridge  Company 
across  the  Missouri  Biver  at  or  near  Sioux  City,  Iowa,  under  the  pro- 
visions of  an  act  of  Congress  approved  August  15, 1876. 

Please  cause  these  papers  to  be  properly  executed  and  returned  to 
the  Department  for  completion. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
Mr.  George  S.  Morison, 

Chief  Engineer  Sioux  City  Bridge  Company, 

35  If  aK  Street,  New  York,  N.  Y. 


letter  of  the  acting  secretary  of  war. 

War  Department, 
Washington,  D.  C,  June  14,  1887. 
Sir  :  I  have  the  honor  to  Inclose  for  retention  by  the  Sioux  City 
Bridge  Company  a  duly-executed  copy  of  an  instrument  expressing  ap- 
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proval  by  the  Department  of  the  location  and  plans  of  the  bridge  an- 
thorized  to  be  constrncted  by  said  company  over  the  Missouri  Bivet  at 
Sioax  City,  Iowa,  under  the  proTisions  of  an  act  of  Congress  approved 
August  15, 1876. 

Very  respectfully,  your  obedient  servant, 

S.  V.  Beni^t, 
Brig.  Oen.j  Chief  of  OrdnanoCy 
and  Acting  Secretary  of  War. 
B.  L.  GOBTHKLL,  Esq., 

Engineer  Sioux  City  Bridge  Company. 


LETTEB  OF  THE  CHIEF  OF  ENOI5EEBB. 

Office  of  the  Chief  of  Engineebs, 

United  States  Abmy, 
Wanhington,  D.  (7.,  June  25, 1887. 
Sib  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Sioux  City  Bridge  Company  for  their  proposed  bridge 
across  the  Missouri  Biver  at  or  near  Sioux  City,  Iowa,  as  provided  for 
by  the  act  of  Congress  approved  August  15, 1876,  and,  with  the  view  to 
ascertaining  that  the  plans  approved  by  him  are  properly  carried  ont^ 
desires  that  yon  exercise  such  supervision  over  the  bridge  during  its 
construction  as  may  be  necessary  to  that  end. 

The  inclosed  blue  prints,  showing  approved  plan  and  location  of  the 
bridge,  are  transmitted  for  your  information. 
By  command  of  Brigadier-General  Dnane. 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major  of  Engineers. 
Lieut.  Col.  C.  R.  Stjteb, 

Corps  of  Engineers. 


letteb  of  the  pbesment  of  the  sioux  city  bbidoe  company. 

Chicago  and  Kobthwestebn  Bailway  Company, 

Office  of  Pbesident, 
Chicago^  February  24, 1888. 
Sib  :  The  Sioux  Ci  W  Bridge  Company  desires  your  approval  of  a  mod- 
ified plan  of  the  bridge  it  is  now  building  over  the  Missouri  Biver  at 
Sioux  City,  Iowa. 

The  modification  of  the  jjlan  consists  in  increasing  its  length  by  add- 
ing one  400-foot  span  to  the  west  end  of  the  bridge.  The  object  of  such 
modification  is  to  give  greater  water-way,  and  thus  to  create  a  less  dis- 
turbance in  the  regimen  of  the  river  than  the  original  plan  would  have 
caused. 

Mr.  E.  L.  Corthell,  of  the  firm  of  Morison  &  Corthell,  chief  engineers 
of  the  bridge,  is  authorized  to  personally  present  this  letter  and  the  mod- 
ified plan. 

Very  respectfully, 

Mabvin  Hughitt, 
President  Sioux  City  Bridge  Company. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 
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f  Fint  indorsement.  J 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  2d,  188S. 

Bespectfully  retarued  to  the  Secretary  of  War.  Upon  careful  compa- 
ison  of  the  proposed  modified  plans  with  theplans  approved  by  tlie  War  De- 
partment it  is  found  that  the  latter  provides  for  three  spans,  of  403  feet, 
404.5  feet,  and  403  feet,  while  the  modified  plan  proposes  four  spans  of 
402.9  feet  (additional),  404^,  404},  402.9  feet,  and  the  omission  of  the 
screen-dike  provided  for  in  the  approved  plan.  ^No  objection  is  known 
to  the  proposed  modifications,  as  they  come  within  the  provisions  of  the 
act  of  August  15, 1876,  and  it  is  therefore  recommended  that  they  be 
approved. 

If  approved  by  the  Secretary  of  War,  it  is  suggested  that  but  one  of 
each  of  the  new  drawings  be  returned  to  the  bridge  company. 

The  approved  plans  are  herewith  submitted. 

J.  0,  DUANE, 

Brig.  Oen.,  Chief  of  Engineers. 

iSecond  indorsement.] 

War  Department,  March  1, 1888. 
Bespectfully  referred  to  the  Acting  Judge- Advocate  General,  to  pre- 
pare tiie  formal  approval  in  duplicate. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 

(Third  indonement] 

War  Department, 
Judge- Advocate  General's  Office, 

Washington,  D.  C,  March  2, 1888. 
Bespectfully  returned  to  the  Secretary  of  War,  with  formal  approval 
of  modified  plans  submitted  by  the  Sioux  City  Bridge  Company  for 
construction  of  bridge  over  the  Missouri  River  at  Sioux  City,  Iowa,  pre- 
pared in  duplicate  as  directed  in  preceding  indorsement. 

G.  Norman  Liebbr, 
Acting  Judge- Advocate- General. 


letter  of  the  acting  secretary  of  war. 

War  Department, 
Washington  City,  March  8,  1888. 
Snt:  I  have  the  honor  to  inclose,  for  retention  by  the  Sioux  City 
Bridge  Company,  a  duly  executed  copy  of  an  instrument  expressing 
approval  by  the  Department  of  the  amended  plans  of  the  bridge 
authorized  to  be  constructed  by  said  company  over  the  Missouri  Eiver 
at  Sioux  City,  Iowa,  under  the  provisions  of  an  act  of  Congress  ap- 
proved August  15, 1876. 
Very  respectfully, 

S.  V.  Benet, 
Brig.  Oen.^  Chief  of  Ordnance 
and  Acting  Secretary  of  War. 

Mr,   B.  L.  CORTHELL, 

36   Wall  Street,  New  York,  N.  Y. 
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LETTER  OF  MR.  E.  L.  CORTHELL. 
[Morison  Sc  Coxthell,  oonsnlting  and  constroctijig  eogineen.] 

Chicago,  March  12, 1888. 
Sir:  I  have  to  acknowledge  the  receipt  of  yours  of  March  8,  inclos- 
ing executed  copy,  for  retention  by  the  Sioux  City  Bridge  Company, 
of  an  instrument  expressing  the  approval  of  the  War  Department  of 
the  amended  plans  of  the  bridge. 
Yours,  respectfully, 

E.  L.  CORTHELL. 

Gen.  S.  V.  Beni^t, 

Acting  Secretary  of  War. 


W  Wi6. 


HIGHWAY  BRIDGE  OF  THE  CENTRAL  RAILWAY  AND  BRIDGE  COMPANY 
OF  NEWPORT,  KENTUCKY,  ACROSS  THE  OHIO  RIVER  BETWEEN  CIN- 
CINNATI, OHIO,  AND  NEWPORT,  KENTUCKY,  AUTHORIZED  BY  ACTS  OF 
CONGRESS  APPROVED  DECEMBER  17,  1872,  AND  FEBRUARY  14,  1883.. 

INDORSEMENTS  ON  WRAPPER    INCLOSING  DRAWINGS   OP  LOCATION, 
PLANS,  ETC.,  OF  THE   PROPOSED  BRIDGE. 

fEint  indoneiDent.] 

Office  Chtep  of  Engineers, 

U.  S.  Army, 
February  23, 1888. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  plans  and  maps  of  the  proposed  bridge  of  the  Central  Railway 
and  Bridge  Company,  of  Newport,  Ky.,  having  been  left  at  this  office 
by  the  president  of  the  company,  are  found,  upon  examination,  to  com- 
ply with  the  requirements  of  ^^  An  act  to  authorize  the  construction  of 
bridges  across  the  Ohio  River  and  to  prescribe  the  dimensions  of  the 
same,"  approved  December  17, 1872,  and  "An  act  supplementary  to  an 
act  approved  December  17, 1872,  entitled  *An  act  to  authorize  the  con- 
struction of  bridges  across  the  Ohio  River  and  prescribe  the  dimensions 
of  the  same,'"  approved  February  14, 1883  (copies  herewith). 

In  order  to  comply  with  the  provisions  of  sections  4  of  the  acts,  I  beg 
leave  to  recommend  that  the  maps  and  drawings  be  referred  to  a  Board 
of  Engineers  for  exapaination  and  report,  etc.,  as  required  by  that  sec- 
tion, and  that  it  consist  of  the  following  officers  of  the  Corps  of  Engi- 
neers : 

Lieut.  Col.  O.  M.  Poe,  and  Majors  Amos  Stickney  and  Alexander 
Mackenzie,  with  Lieut.  W.  L.  Sibert  as  recorder.  The  Board  to  meet 
at  Cincinnati,  Ohio,  at  as  early  a  day  as  practicable,  to  make  the  ex- 
aminations required  by  the  sections  of  the  acts  referred  to. 

With  the  sanction  of  the  War  Department  the  order  convening  the 
Board  will  be  issued  from  this  office. 

J.  C.  Dtjanb, 
Brig.  Gen.,  Chief  of  Engineern. 
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[Second  indonement.] 

War  Department,  February  23, 1888. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  ClerJc. 

[Thiid  indorsement.] 

War  Department,  March  26, 1888. 
Eespectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  formal  approval  in  dnplicate. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  ClerJc. 

fFoorth  indorsement.] 

War  Departdient, 
Judge-Advocate-Gbneral's  Offiob, 

Washington^  D.  C,  March  29, 1888. 
Eespectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment prepared  in  duplicate,  as  directed  in  the  preceding  indorsement. 
Attention  is  invited  to  the  fact  that  the  copy  of  the  act  of  the  general 
assembly  ot  the  Oommouwealth  of  Kentucky,  to  amend  the  act  to  in- 
corporate the  Central  Eailway  and  Bridge  Company,  is  not  attested 
by  the  signature  of  the  secretary  of  state  of  the  State  of  Kentucky ; 
the  Commonwealth  seal  is,  however,  affixed  to  the  copy  of  the  act. 

G.  KoRMAN  Libber, 
Acting  Judge- Advocate-General. 


protest  op  the  OHIO  RIVER  COMMISSION  AGAINST  THE  CONSTRUC- 
TION OF  A  NEW  BRIDGE  ACROSS  THE  OHIO  RIVER  AT  CINCINNATI, 
OHIO. 

At  a  meeting  of  the  Ohio  Biver  Commission  held  at  the  Arlington 
House,  in  Washington,  February  14,  1888,  the  following  resolutions 
were  adopted,  to  wit: 

Whereas  the  Ohio  River  Commission  recogniziiig  the  great  benefits  that  railroads 
are  to  interstate  commeroe,  and  the  necessity  that  at  times  arises  to  oonstrnct  bridges 
across  navigable  rivers  for  the  passage  of  throngh  travel  and  freight,  offer  no  protest 
against  snch  bridges  as  may  be  absolntely  necessary ;  and 

Whereas  tliey  are  nnanimons  in  the  opinion  that  unnecessary  obstrnctions  to  the 
safe  navigation  of  the  Ohio  is  prejudicial  to  the  navigation  interests  and  commercial 
valne  of  the  Ohio,  they  protest  against  the  mnltiplication  of  bridges  whose  chief  ob- 
ject is  personal  profit,  nnder  disguise  of  pnblic  good ;  and 

Whereas  it  is  an  ascertained  lact  that  35  percent,  of  the  loss  in  the  transportation 
of  coal  by  the  Ohio  River  is  in  the  navigation  of  500  miles  of  the  Ohio  which  is  ob- 
stracted  by  bridges  from  accidents  resulting  therefrom ;  and 

Whereas  they  are  informed  it  is  proposed  to  constrnct  another  bridge  over  the 
Ohio  at  Cincinnati,  for  the  personal  investment  of  capital  as  a  sonrce  of  individual 
profit,  at  a  distance  of  but  1,200  feet  from  the  railroad  bridge  ;  and 

Whereas  there  are  now  three  railroad  bridges  on  that  river  at  the  port  of  Cincin- 
nati, within  a  distance  of  two-thirds  of  a  mile,  and  a  suspension  bridge  for  passengers 
and  an  effective  ferry  within  the  same  space :  Therefore, 

Resolved,  That  in  the  judgment  of  the  Commission  of  the  Ohio  River  the  proposed 
new  bridge  will  greatly  add  to  the  dangers  of  navigating  the  Ohio,  and  is  not  a  ne- 
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cessity  for  the  accommodation  of  the  indiyidnal  wants  of  the  citzens  of  CinciDnati, 
Newport,  and  CoviDgton,  and  the  Ohio  River  Commisaion  earnestly  protest  against 
the  constmction  of  the  said  bridge. 

Eesolved,  That  the  Ohio  River  Commission  most  resx^eotfnlly  but  earnestly  request 
the  Secretary  of  War  to  scrutinize  closely  the  purposes  and  the  necessity  for  the  con- 
strnction  of  the  proposed  bridge,  believing,  as  we  do,  that  it  is  not  a  necessity,  and 
will  largely  increase  the  difficulties  and  hazards  of  the  navigation  at  that  point,  now 
already  obstructed  by  the  piers  and  dangers  of  four  bridges  within  1  mile  distance. 

Resolved,  That  the  Ohio  is  almost  the  only  transportation  facility  by  which  Cincin- 
nati and  other  cities  on  the  Lower  Ohio  and  Mississippi  rivers  can  be  supplied  with 
coa]  and  salt  at  a  cheap  rate,  it  is  the  duty  of  the  Government  to  remove  instead  of 
allowing  the  increase  of  obstacles  to  the  safest,  most  commodious,  and  cheapest 
navigation  of  the  Ohio. 

Besolved,  That  these  resolutions  be  presented  by  the  president  of  this  Commission 
to  the  Secretary  of  War. 

John  A.  Shank, 

Presideni, 

Countersigned:  A.  S.  Berrt, 

Secretary. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  op  Engineers, 

United  States  Army, 
Washington,  D.  0.,  Maroh  24, 1888. 

Sir  :  I  have  the  honor  to  submit  herewith  the  report  of  the  Board  of 
Engineers  convened,  with  the  Banction  of  the  War  Department,  by 
Special  Orders,  TSo.  11,  paragraph  2,  Headquarters  Gorps  of  Engineers, 
February  25, 1888,  to  examine  and  report  ui>on  plans  and  location  of 
the  proposed  bridge  of  the  Central  Railway  and  Bridge  Company  of 
Newport,  Ky.,  across  the  Ohio  Eiver,  between  Cincinnati,  Ohio,  and 
Newport,  Ky.,  and  to  invite  attention  thereto. 

It  will  be  seen  that  the  Board  has  given  the  subject  the  full  consider- 
ation provided  for  by  the  acts  of  December  17, 1872,  and  February  14, 
1883^  and  finds  that  ^'  the  requirements  of  the  law  as  to  length  and  loca- 
tion of  channel-span  are  complied  with,  in  that  the  clear  space  between 
the  channel-piers  is  not  less  than  500  feet,  measured  on  the  low- water 
line,  and  these  piers  are  so  placed  that  the  span  crosses  that  part  of  the 
river  usually  run  by  descending  coal  fleets,''  but  that  the  requirements 
of  the  act  of  February  14, 1883,  ^^  that  ^  the  channel-span  shall  be  at  least 
40  feet  above  local  highest  water  measured  to  the  lowest  part  of  the 
span'''  has  not  been  literally  complied  wijth,  inasmuch  as  "for  a  length 
of  208  feet  in  the  middle  of  the  channel-span  the  height  is  made  43.345 
feet  above  the  recognized  highest  water  (64  feet  on  the  water- works 
gauge),  or  3.345  feet  higher  than  required  by  law  j  but  from  the  ends  of 
this  portion  a  descending  grade  extends  towards  each  adjacent  pier,  and 
at  the  under  side  of  each  floor-beam  nearest  these  adjacent  piers  the 
height  is  but  38.8  feet,  or  1.2  feet  less  than  required." 

"All  piers  are  parallel  with  the  direction  of  the  current  at  the  stage 
most  important  for  navigation." 

While  the  Board  attaches  no  importance  to  this  departure  from  the 
strict  requirements  of  the  law  because  the  minimum  height  is  still 
practically  greater  than  that  at  either  the  Newport  and  Cincinnati  Rail- 
road Bridge,  1,200  feet  up-stream,  or  the  suspension  bridge  below,  it 
recommends  the  approval  of  the  plans  and  location  of  the  bridge  under 
consideration  subject  to  such  modifications  as  to  height  of  channel-span 
as  the  law  requires. 

Since  the  receipt  of  the  report  of  the  Board,  however,  a  communica- 
tion dated  the  24th  instant  has  been  received  from  the  consulting  en- 
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gineer  of  the  bridge  company,  written  with  the  sanction  of  the  presi- 
dent of  the  company,  requesting  anthority  to  amend  the  plans  of  the 
bridge  so  as  to  meet  the  objection  of  the  Board  and  conform  to  the  re- 
quirements of  the  law. ' 

This  privilege  has  been  granted  him,  and  he  has  made  the  required 
ehange  in  height  of  span  accordingly. 

Ko  objection  now  is  known  to  the' approval  of  the  plans  by  the  Sec- 
retary of  War,  and  it  is  recommended  accordingly. 
Very  respectfully,  your  obedient  servant, 

J.  G.  DUANE, 
Brig,  Oen.j  Chief  of  Engineers. 
Hon.  William  C.  Endioott, 

Secretary  of  War, 


BEPOBT  OP  BOABD  OF  ENGINEERS. 

Cincinnati,  Ohio,  March  17, 1888. 

General:  The  Board  of  Engineer  Officers  constituted  by  paragraph 
2,  Special  Orders,  No.  11,  Headquarters  Corps  of  Engineers,  dated 
February  25^  1888,  "to  examiue  and  report  upon  plans  and  location  of 
proposed  bndge  across  the  Ohio  Eiver  between  Cincinnati,  Ohio,  and 
Newport,  Kentucky,"  have  the  honor  to  submit  the  following : 

At  the  call  of  the  senior  member  the  Board  met  at  the  United  States 
Engineer  Oi&ce,  custom-house,  Cincinnati,  Ohio,  at  10  a.  m.,  March  14, 
18^,  and  continued  in  session  during  that  and  the  three  following  days. 
Due  public  notice  of  the  time  and  place  of  meeting  was  given  by 
advertisement  in  the  Cincinnati  Enquirer,  Pittsburgh  Daily  Dispatch, 
and  the  Charleston  (W.  Ya.)  Daily  Star,  and  special  notice  by  direct 
communication  was  given  to  those  most  prominently  interested  in  the 
construction  of  the  proposed  bridge,  as  well  as  to  those  known  to  be 
opposed  thereto,  and  particularly  to  such  as  are  interested  in  coal 
transportation. 

The  first  three  days  were  devoted  to  public  meetings,  except  the  after- 
noon of  the  14th,  which  was  occupied  in  a  personal  examination  of  the 
proposed  site  of  the  bridge  and  its  vicinity  both  from  the  shore  and 
from  the  Newport  and  Cincinnati  Railroad  Bridge,  and  to  a  critical 
examination  of  the  maps  and  plans  transmitted  for  the  consideration  of 
the  Board.  The  stage  of  water  was  about  21  feet  and  afforded  reasonable 
opportunity  for  verifying  the  accuracy  of  the  maps  submitted  to  the 
Secretary  of  War  by  the  bridge  company. 

During  the  public  meetings  of  the  Board  the  opposing  parties  inter- 
ested were  not  only  permitted  but  invited  to  present  such  facts  as 
would  be,  in  their  estimation,  of  value  in  reaching  a  just  conclusion. 
Each  side  called  a  number  of  experts  in  river  navigation  in  the  vicinity 
of  the  proposed  site,  who  were  questioned  by  the  representative  of  each 
interest  and,  when  necessary  to  a  clear  understanding  by  the  Board, 
were  further  questioned  by  the  latter.  The  persons  having  the  greatest 
practical  knowledge  of  the  requirements  for  safe  navigation  of  large 
coal  fleets  reported  themselves  unable  to  be  present,  and  the  Board  was 
therefore  deprived  of  the  opportunity  to  examine  them,  but  the  state- 
ments of  these  experts  as  they  were  given  in  the  case  of  the  Cincinnati 
and  Covington  Bridge,  now  in  course  of  construction,  were  available  and 
were  generally  applicable  to  the  case  of  the  bridge  in  question. 

The  plans  and  evidence  before  the  Board  show  that  the  requirements 
of  the  law  as  to  length  and  location  of  channel-span  are  complied  with. 
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in  that  tfae  clear  space  between  the  cbannel-piers  is  not  less  tban  500 
feet,  measured  on  the  low- water  line,  and  the-se  piers  are  so  placed  that 
the  span  crosses  that  part  of  the  rlrer  nsnally  jnn  by  descendini:  coal 
fleets.  The  act  approved  February  14, 1883,  requires  than  the  "  channel- 
span  shall  be  at  least  40  feet  above  local  highest  water,  measured  to 
the  lowest  part  of  the  span."  This  requirement  has  not  been  literally 
complied  with. 

For  a  length  of  208  feet  in  the  middle  of  the  channel-span  the  height 
is  made  43.345  feet  above  the  recognized  highest  water  (64  feet  on  the 
water-works  gauge),  or  3.345  feet  higher  than  required  by  law,  bnt 
from  the  ends  of  this  portion  a  descending  grade  extends  towards  each 
adjacent  pier,  and  at  the  under  side  of  each  floor-beam  nearest  these 
adjacent  piers  the  height  is  but  38.8  feet,  or  1.2  feet  less  than  required. 
Whilst  this  departure  from  the  strict  requirements  of  the  Uw  is  a  fact, 
the  Board  attaches  no  importance  to  it,  because  the  minimum  height 
named  is  still  practically  greater  than  that  at  either  the  Newport  and 
Cincinnati  Railroad  Bridge,  1,200  feet  np-stream,  or  the  suspension 
bridge,  a  greater  distance  below. 

All  piers  are  parallel  with  the  direction  of  the  current  at  the  stage 
most  important  for  navigation. 

Although  the  proposed  bridge,  except  in  the  single  particular  referred 
to,  complies  with  all  the  requirements  of  the  acts  of  December  17, 1872, 
and  February  14, 1883,  yet  its  location,  directly  on  a  portion  of  the  water- 
front, where  business  is  active,  seems  to  warrant  the  expression  of  the 
Board's  opinion  that  in  such  busy  harbors  as  that  of  Cincinnati  all  piers 
iu  the  navigable  portion  of  the  river  are  very  objectionable,  and  that 
the  interests  of  navigation  can  only  be  properly  subserved  by  bridges 
with  considerably  longer  spans  than  are  now  required  by  law.  How- 
ever, in  view  of  the  privileges  granted  by  existing  laws,  the  Board 
would  not  be  justified  in  reporting  that  the  site  of  the  proposed  bridge 
is  unfavorable,  or  iu  recommending  other  changes  in  the  bridge  or  its 
piers  than  those  required  by  the  law. 

The  Board  therefore  recommend  the  approval  of  the  plans  and  loca- 
tion of  the  proi>OBed  bridge,  subject  to  such  modiflcations  as  to  height 
of  channel-span  above  highest  water  as  the  laws  require.  At  the  same 
time  they  beg  leave  to  remark  that,  if  any  discretion  in  the  matter  were 
left  to  them,  they  would  recommend  that,  for  reasons  already  given, 
this  requirement  should  not  be  insisted  upon. 

All  of  which  is  respectfully  submitted. 

O.  M.  PoE, 
Lient  Col.  of  Engineers^ 
Bvt.  Brig.  GenLj  U.  S.  A. 
Amos  Stickney, 

Major  of  Engineers. 
A.  Mackenzie, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  CONSULTING  ENGINEER  OF  CENTRAL  BRIDGE   COMPANY. 

Washington,  D.  C,  March  24, 1888. 

General:  Having  been  informed  thiit  au  objection  has  been  raised 

with  regard  to  the  approval  of  the  plans  submitted  by  the  Central 

Bridge  Company,  for  its  proposed  bridge  across  the  Ohio  River,  between 

Cincinnati  and  Newport,  arising  from  the  fact  that  the  two  floor-beams 
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next  to  the  piers  of  the  chaauelspan  are  slightly  lower  than  required 
by  law,  I  desire  to  ask  your  permission  to  amend  the  plans  submitted 
by  raising  the  floor-beams  in  question  to  40  feet  above  high-water  in 
order  that  there  shall  be  as  little  delay  as  possible  in  the  approval  of 
the  plans. 

This  modification  will  place  every  foot  of  the  superstructure  of  the 
channel-span  40  feet  or  .more  above  high  water,  as  required  by  law. 

I  would  state  that  I  am  authorized  by  the  president  of  the  bridge 
company,  through  verbal  instructions,  to  make  this  modification. 
Very  respectfully, 

6.  BOUSCAREN, 

C&nsulting  Engineer,  Central  Bridge  Company, 
Gen.  J.  C.  DuANE, 

Chief  of  Engineers^  U.  8.  A. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  JD.  0.,  April  28, 1888. 
Sir  :  The  Secretary  of  War  has,  under  date  of  the  i8th  of  April,  18SS, 
approved  plan  and  map  of  location  submitted  by  the  Central  Railway 
and  Bridge  Company  for  proposed  bridge  between  the  cities  of  Newport, 
Xy.,  and  Cincinnati,  Ohio,  with  the  understanding  and  agreement  ^^that 
this  approval  is  given  upon  the  express  condition  that  the  Engineer 
Ofiicer  of  the  United  States  Army  in  charge  of  the  district  within  which 
the  bridge  is  to  be  built  may  supervise  its  construction,  so  far  as  may 
be  necessary,  in  order  that  the  j^lans  herein  approved  shall  be  complied 
^ith  and  the  bridge  built  accordingly.'' 

Copies  of  tracings  showing  plan  and  location  of  the  bridge,  with  copy 
of  the  approval  of  the  Secretary  attached,  are  sent  herewith  for  your 
information  and  guidance. 
By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Lieut.  Col.  William  E.  Merrill, 

Corps  of  Engineers, 


W  W  17. 


bridges  of  the  georgia  pacific  railroad  company  across  the 
sunflower  and  yazoo  rivers,  authorized  by  act  op  congress 
approved  march  3,  1887. 

United  States  Engineer  Office, 

Vicksburg,  Miss.j  August  30,  1887. 
Sir  :  I  have  sent  three  tracings,  marked  A,  6,  and  C,  in  another 
package,  and  I  transmit  herewith  a  letter  marked  D,  from  E.  C.  Carroll 
tind  others,  all  referring  to  a  railroad  bridge  proposed  to  be  built  across 
Yazoo  Eiver,  in  the  State  of  Mississippi. 
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Tracing  A  was  made  from  a  map  submitted  by  S.  H.  Parcel!,  of 
Greenville,  Miss.,  division  superintendent  Georgia  Pacific  Railroad 
Company.  1  bave  been  over  tbe  stretcb  of  river  represented,  and  I 
have  shown  tbe  map  to  pilots  and  otbers  who  are  acquainted  with  the 
nx)per  river,  and  we  agree  that  the  map  is  correct  I  have  no  surveys 
with  which  I  can  compare  this  one,  and  there  ai'e  no  well-determined 
bench-marks  for  elevation  nearer  than  Greenville  or  Yazoo  City,  but 
the  high-water  mark  is  evident  to  the  eye,  and  the  elevation  of  low 
water  may  be  accepted  as  near  enough  for  practical  purposes. 

I  believe  that  this  bridge  is  the  one  authorized  by  the  act  approved 
March  3, 1837,  Public  172,  and  that  the  place -of  crossing  is  as  pre- 
scribed at  Glen  Mary,  above  the  npper  mouth  of  Boebuck  Lake. 

Tracing  A  shows  a  straight  piece  of  river  for  1  mile  above  and  below 
the  proposed  crossing,  which  is  about  10  miles  below  Greenwood  and 
about  260  miles  above  Vicksburg.  The  low- water  channel  is  about  SOO 
feet  wide,  of  uniform  section,  and  of  sufficient  depth  for  the  largest 
boats  in  the  trade,  and  with  the  channel-line  in  mid-stream.  The  banks 
are  generally  higher  than  ordinary  high  water  and  are  permanent 
to  a  certain  degree.  That  is  to  say,  overflow  from  Mississippi  Biver 
being  now  cut  oS  by  the  completion  of  the  levees  on  Yazoo  Front,  it  is 
not  probable  that  this  reach  will  change  materially  from  its  present 
condition. 

The  place  of  crossing  seems  to  be  well  chosen  with  reference  to  land- 
ings above  and  below,  and  the  axis  is  normal  to  the  channel  line;  but  the 
arrangement  of  piers  and  the  width  of  draw  passage  are  not  good.  As 
it  would  be  unreasonable  to  require  a  high  bridge  with  single  span, 
or  a  swing-bridge  so  large  as  to  need  steam-power,  it  only  remains  to 
suggest  dimensions  for  a  swing-bridge  of  the  largest  size  that  can  be 
maneuvered  conveniently  by  hand  to  give  reasonably  safe  passage  at 
any  stage  of  the  river. 

Eeferring  to  section  on  tracing  A,  it  will  be  seen  that  only  one  open- 
ing can  be  used  at  low  water,  and  that  a  considerable  rise  would  have 
to  occur  before  the  east  passage  could  be  used.  Besides,  from  the  une- 
qual contraction  caused  by  Pier  0,  it  is  almost  certain  that  there  would 
be  a  strong  cross-current  from  the  east  bank  above  the  bridge  that 
would  make  the  passage  on  that  side  dangerous  to  up-stream  as  well 
as  down-stream  boats. 

Moving  Pier  0  eastward  would  improve  the  east  passage,  but  at  best 
the  openings  are  not  wide  enough. 

Tracing  B  gives  openings  of  115  feet,  but  with  Pier  0  at  its  first  po- 
sition the  east  opening  is  still  useless. 

The  dimensions  in  this  case  were  taken  from  a  bridge  crossing  Yazoo 
Biver  near  its  mouth,  it  being  assumed  that  steam-boat  men  thought 
them  sufficient,  because  they  had  not  entered  complaints.  The  county 
bridge  near  Yazoo  City  has  openings  less  than  90  feet  in  the  clear,  so 
that  at  first  blush  it  would  seem  unreasonable  to  require  greater  open- 
ings in  a  bridge  150  miles  further  up  the  river.  But  if  unautho'riz^or 
dangerous  bridges  may  be  taken  as  models,  the  extreme  can  be  found  in 
the  railroad  bridge  of  the  Valley  Line  across  Black  Biver,  in  this  State. 
The  company,  under  State  charter,  had  authority  to  build  a  draw-bridge 
across  that  stream  near  its  mouth,  but  it  put  up  a  low  fixed  bridge,  and 
contracted  the  water-way  by  piling,  so  that  only  flat-boats  can  pass.  The 
railroad  bridges  at  Shreveport  and  Garland  City,  across  Bed  Biver, 
were  built  without  reference  to  the  War  Department.  The  former  is 
now  impassable  at  any  stage  under  5  feet,  and  the  latter,  giving  onlj* 
one  ox)ening,  and  that  one  badly  placed,  fell  into  the  river  early  this 
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month  and  completely  bars  the  river  between  the  piers  of  the  fixed 
spans.  The  United  States  are  spending  larp^e  sums  on  the  streams  in 
this  district,  but  it  will  have  been  thrown  away  if  the  privilege  of  cross- 
ing them  is  not  to  be  subject  to  a  proper  control.  It  is  time  to  make  a 
beginning. 

Mr.  Purcell,  finding  that  there  would  be  strong  opposition  to  any 
bridge,  and  certainly  to  the  bridge  proposed  as  on  tracing  6,  suggested 
that  if  I  recommended  clear  openings  of  125  feet,  Pier  O  might  be 
moved  further  west  This  is  a  move  in  the  right  direction,  for  with 
Pier  G  in  the  first  position  there  could  be  but  one  safe  passage,  no  mat- 
ter how  large  a  draw  were  built.  A  great  deal  of  annoyance  and  delay 
might  have  been  avoided  if  these  dimensions  had  been  assumed  in  the 
first  instance,  for  I  suggested  them  myself  to  Mr.  Purcell  in  July. 

After  a  careful  study  of  the  section,  and  trial  of  a  number  of  sec- 
tions, I  submit  tracing  C.  The  intersection  of  the  axis  of  the  bridge 
with  the  transiMine  on  the  west  bank  marked  20  is  assumed  as  correctly 
located  and  recoverable,  and  the  centers  of  Piers  A,  B,  0,  D,  and  E 
are  supposed  to  be  on  the  axis  normal  to  the  channel  line  at  or  near  the 
place  indicated  by  their  number,  which  means  so  many  feet  &om«a  certain 
point. 

I  recommend  that  permission  be  given  to  construct  the  bridge  on  the 
line  indicated,  the  pivot-pier  0  to  be  at  23  and  to  be  not  over  30  feet  in 
diameter,  the  draw-span  to  be  of  such  length  as  to  give  openings  on  each 
side  of  Pier  0  not  less  than  125  feet  in  the  clear  and  preferably  not  less 
than  130  feet.  Piers  B  and  D  to  be  placed  so  that  their  centers  shall 
not  be  nearer  to  Pier  O  than  at  21.55  for  B  and  at  24.45  for  D,  if  the 
clear  openings  be  made  125  feet,  and  proportionally  removed  if  larger 
openings  be  required.  Pier  A  to  have  its  center  no  further  east  than 
20.50,  and  Pier  E  its  center  no  further  west  than  25. 

Piers  A  and  E  may  be  built  with  wing- walls  and  filled  behind  with 
earth  or  piling,  or  trestle  may  be  allowed. 

The  bottom  chords  of  the  supertructure  between  A  and  E  should  be 
placed  at  least  3  feet  above  highest  floods  to  prevent  accumulation  of 
drift,  and  no  projection  trestle  or  piling  should  be  allowed  to  form  any 
part  of  the  permanent  work  in  the  spaces  between  piers  from  A  to  E. 

All  the  requirements  of  the  act  should  be  guarantied,  and  in  addition 
an  agreement  should  be  obtained  for  obedience  to  rules  for  prompt  open- 
ing on  reasonable  signal,  maintaining  proper  lights,  etc.,  as  provided, 
for  example^  in  section  2,  No.  168,  and  sections  3,  Nos.  171  and  181.  It 
seems  to  be  particularly  necessary  to  allude  to  these  points  because,  as 
a  matter  of  fact,  bridge  tenders  arc  notoriously  careless  and  negligent. 
I  have  formed  this  opinion  from  bearing  the  experiences  of  others  and 
from  my  personal  observation  on  Hudson  Biver,  Mississippi,  Yazoo,  and 
Bed  rivers. 

In  submitting  tracing  G,  I  am  not  to  be  understood  as  offering  a  de- 
sign for  a  bridge,  but  only  a  sketch  to  show  what  seemed  to  me  to  be 
the  best  arrangement  for  piers  and  spans.  The  dimension  and  arrange- 
ment of  panels  of  the  draw-span,  however,  were  taken  from  a  bridge 
built  by  the  late  Shaler  Smith.  The  length  of  draw  truss  is  294  feet 
8  inches  center  to  center  of  pins  and  the  dimensions  of  piers  about  the 
same  throughout. 

This  bridge  is  a  fine  structure,  was  not  very  expensive,  is  used  for 
general  traffic  as  well  as  railway,  and  the  draw  is  worked  by  hand  easily 
and  quickly. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLARD, 

The  Chief  of  Engineebs,  U.  S.  A.  Captain  of  JSngineers. 
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letter  of  the  general  manager  of  the  georgia  pacific  rail- 
wat  company. 

The  Georgia  Pacifio  Bailway  Company, 

BimiingJiam^  Ala.y  September  30, 1887. 
Dear  Sir  :  I  send  you  by  express  to-day  maps,  profiles,  plans,  etc., 
covering  our  proposed  crossing  at  Sunflower  and  Yazoo  rivers,  which, 
together  with  papers  now  in  the  hands  of  Major  Post,  complete,  I  be- 
lieve, all  the  information  required,  which  we  desire  to  submit  for  your 
consideration  and  approval,  and  would  request  that  you  give  the  mat- 
ter your  earliest  consideration,  as  we  desire  to  commence  operations, 
especially  at  Sunflower,  before  the  high-water  season  sets  in. 
Yours,  very  truly, 

L  Y,  Sage, 

Oeneral  Manager, 
Chief  of  Engineers,  U.  S.  a. 

[Flnt  IndoTMiiMDt] 

Office  Chief  op  Engineers, 

U.  S.  Army, 
October  14, 1887. 

Respectfully  submitted  to  the  Secretary  of  War  through  the  Acting 
Judge  Advocate-General,  TJ.  S.  Army, 

The  within  plans  for  the  bridges  across  the  Sunflower  and  Yazoo 
rivers,  provided  for  by  <'An  act  to  authorize  the  Georgia  Pacific  Rail- 
road Company  to  construct  bridges  Ckcross  the  Sunflower,  Yazoo,  and 
Tombigbee  rivers  in  Mississippi,"  approved  March  3, 1887,  are  sub- 
mitted by  the  Georgia  Pacifio  Railroad  Company. 

The  plans  for  the  bridge  across  the  Sunflower  River  are  in  accord- 
ance with  the  provisions  of  the  act  of  March  3, 1887,  and  are  recom- 
mended for  approval,  subject  to  the  condition  that  such  services  be 
maintained  by  the  railroad  company  as  may  be  necessary  to  insure 
prompt  opening  of  the  draw  on  reasonable  signal,  and  that  such  sig- 
nals be  displayed  as  are  customary,  or  as  are  now  and  may  hereafter 
be  prescribed  by  the  Light-House  Department. 

In  regard  to  the  plans  for  the  bridge 'across  the  Yazoo  River,  which 
provide  for  a  swing-bridge  with  openings  of  115  feet  in  the  clear,  it  is 
believed  that  the  draw-openings  are  not  sufficient  to  meet  the  require- 
ments of  navigation,  and  that  they  should  be  increased  to  125  feet,  as 
recommended  by  Capt.  J.  H.  Willard,  Corps  of  Engineers,  in  his  re- 
port dated  August  30, 1887,  herewith,  to  which  attention  is  respect- 
fully invited.  It  will  be  seen  that  Captain  Willard  recommends  that 
the  bridge  be  constructed  on  the  line  indicated  on  tracing  C  accompa- 
nying his  report,  the  piers  to  be  located  so  that  there  will  be  a  draw- 
opening  of  a  clear  width  of  125  feet  upon  both  sides  of  the  pivot-pier, 
the  latter  to  be  so  placed  as  to  include  the  best  water  in  the  draw-open- 
ings, the  bottom  chords  of  the  superstructure  to  be  placed  at  least  3 
feet  above  highest  floods  to  prevent  accumulatiou  of  drift,  and  no  pro- 
jecting trestle  or  piling  to  be  allowed  to  form  any  part  of  the  perma- 
nent work  in  the  spaces  between  piers.  The  views  of  Captain  Willard 
are  concurred  in,  and  it  is  suggested  that  the  railway  company  be  fur- 
nished with  a  copy  of  Captain  Willard's  report  on  the  Yazoo  Bridge, 
with  request  that  they  present  plans  in  conformity  therewith. 

Chas.  W.  Ratmond, 

Acting  Chief  of  Engineers. 
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[Seoond  indorsement] 

War  Department, 
Judge-Advooate-General's  Office, 

Washington,  i>.  C,  October  20, 1887. 

Respectfully  forwarded  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  design  and  draw- 
ings and  map  of  the  location  of  the  bridge  proposed  to  be  built  by  the 
Georgia  Pacific  Bailroad  Company  across  the  Sunflower  River,  in  the 
State  of  Mississippi. 

G.  Norman  Lieber, 
Acting  Judge- Advocate- General. 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  City,  October  22, 1887. 

Sir:  In  reply  to  your  letter  of  the  30th  ultimo,  transmitting,  for  ap- 
proval by  the  Department,  plans  of  a  bridge  proposed  to  be  constructed 
across  the  Yazoo  River  by  the  Georgia  Pacific  Railway  Company,  I 
have  the  honor  to  inclose,  for  the  information  of  the  company,  a  copy  of 
a  report  upon  the  proposed  bridge  by  Capt.  J.  H.  Willard,  Corps  of 
Engineers,  with  accompanying  tracing,  as  suggested  by  the  Acting 
Chief  of  Engineers,  a  copy  of  whose  report  of  the  14th  instant  is  also 
herewith. 

Very  respectfully,  your  obedient  servant, 

William  0.  Endicott, 

Secretary  of  War. 

I.  T.  Sage,  Esq., 

Oeneral  Manager  Georgia  Pacific  Railway  Company, 

Birmingham,  Ala, 


letter  of  the  general  manager  op  the  georgia  pacific 

railway  company. 

The  Georgia  Pacific  Railway  Company, 

Birmingham,  Ala,,  January  23,  1888. 

Dear  Sir:  The  Georgia  Pacific  Railway  Company  desire  to  submit 
for  the  approval  of  the  War  Department  the  inclosed  plans  for  con- 
structing the  draw-bridge  across  the  Yazoo  River.  These  plans  have 
been  prepared  in  accordance  with  the  suggestion  of  William  C.  Endi- 
cott, Secretary  of  War,  October  22, 1887,  based  upon  the  recommenda- 
tions of  Charles  W.  Raymond,  Acting  Chief  of  Engineers,  October  14, 
1887,  transmitting  the  report  of  J.  H.  Willard,  Captain  of  Engineers, 
August  30,  1887. 

Yours,  very  truly, 

I.  Y.  Sage, 

Oeneral  Manager. 

Chief  of  Engineers,  U.  S.  A. 
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i  First  indotsemeot.] 

Office  Chief  of  Engineebs, 

U.  S.  Abmy, 
February  7, 1888. 
Eespectfally  submitted  to  the  Secretary  of  War.  The  within  plans 
for  the  proposed  bridge  of  the  Georgia  Pacific  Eailway  Company  across 
the  Yazoo  River,  prepared  under  authority  granted  by  an  act  approved 
March  3, 1887,  are  in  accordance  with  the  requirements  of  the  War  De- 
partment, and  are  recommended  for  approval,  subject  to  the  condition 
that  such  services  be  maintained  by  the  railroad  company  as  may  be 
necessary  to  insure  prompt  opening  of  the  draw  on  reasonable  signal, 
and  that  such  signals  be  displayed  as  are  customary,  or  as  are  now 
and  may  hereafter  be  prescribed  by  the  Ligh^House  Departftieot. 

The  previous  papers  in  the  case  were  submitted  to  the  War  Depadr 
ment  with  indorsement  of  this  office,  dated  October  14, 1887. 

J.  C.  DUANE, 

Brig.  Oen.^  Chief  of  Engineers. 

[Second  indoraement] 

Wae  Depabtment, 

February  9, 1888. 
Eespectfully  referred  to  the  Acting  Judge- Ad vocate-Gteneral  to  pre- 
pare the  formal  approval,  in  duplicate,  with  conditions  as  proposed  by 
the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweed  ax,e. 

Chief  Cleric. 

[Third  indorsement] 

War  Depaetment, 
Judge-Advooate-Genebal's  Office, 

Washington,  D.  0.,  February  16, 1888. 
Respectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment (prepared  in  duplicate),  for  his  approval  of  the  plans  and  location 
of  the  bridge  proposed  to  be  built  by  the  Georgia  Pacific  Railroad  Com- 
pany across  the  Yazoo  River,  in  the  State  of  Mississippi. 

Attention  is  invited  to  the  fact  that  the  extracts  from  the  company's 
minutes,  purporting  to  show  the  names  of  the  oncers  of  the  company, 
are  extracts  Irom  the  minutes  of  meetings  held  respectively  IS'ovember 
29  and  December  18, 1886,  at  which  meetings  officers  and  directors  were 
elected  for  the  then  ensuing  year.  There  is  nothing  to  show  that  the 
officers  then  elected  are  the  present  officers  of  the  company. 

G.  NOBMAN  LlEBBB, 

Acting  Judge- Advocate- OeneraL 


LSTTBB    TO    THE    PRESIDENT  OF  THE    GEOBGIA    PAOIFIO  RAILWAY 

COMPANY. 

The  Geobgia  Pacific  Railway  Company, 

Birmigham,  Ala.,  March  24, 1888. 
Sib  :  Referring  to  your  favors,  October  21, 1887,  and  February  4, 1888, 
to  I.  T.  Sage,  general  manager,  relative  to  the  Sunflower  River  Bridge 
of  this  company,  and  to  other  letters  relative  to  the  Yazoo  River  Bridge 
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of  this  compauy,  I  beg  to  explaiu  that  the  delay  in  signmg  and  return- 
ing  the  pai>ers  has  been  dae  to  the  fact  that  an  error  appears  in  the  act 
of  Congress  approved  March  3, 1887,  in  that  the  corporate  name  of  this 
company  is  given  as  the  "  Georgia  Pacific  Bailroad  Company."  Under 
the  circumstances  it  was  thought  best  to  withhold  the  papers  until 
another  act  of  Congress  could  be  gotten  correcting  this  mistake  and  giv- 
ing longer  time  within  which  to  build  the  bridges.  I  have  now  advices 
from  Senator  George  that  the  necessary  bill  has  been  passed  in  the 
Senate,  and  Representative  Allen  writes  me  that  he  hopes  to  pass  this 
bill  through  the  House  next  week. 

We  have  recently  sent  to  the  office  of  the  Chief  of  Engineers  plans 
for  our  prd)[>osed  bridge  over  the  Tombigbee  River,  which  bridge  is 
covered  by  the  same  acts  of  Congress,  and  I  hope  that  the  papers  for 
this  bridge  also  can  soon  be  gotten  in  shape  for  proper  execution.  So 
soon  as  the  pending  act  of  Congress  becomes  a  law  I  will  be  prepared 
to  execute  the  papers  as  to  the  Sunflower  and  Yazoo  River  bridgeS|  and 
will  do  so  and  promptly  return  them  to  you. 

Very  respectfully,  your  obedient  servant, 

J  NO.  W.  Johnston, 
President  Georgia  FadflcBailway  Company. 

Hon.  William  C.  Bndioott, 

Secretary  of  War. 


letter  op  the  sfioretary  of  war. 

Wab  Depae.tment, 
Washington  City,  April  28, 1888. 
'  Sib  :  Referring  to  Department  letter  to  you  of  the  25th  instant,  rela- 
tive to  the  bridges  auUiorized  td  be  erected  by  the  Georgia  Pacific 
Railway  Company  across  the  Yazoo  and  Tombigbee  rivers,  I  have  the 
honor  to  state  that  by  inadvertence  two  copies  of  the  instrument  indi- 
cating approval  of  the  plans  of  the  bridge  across  the  Yazoo  River 
were  transmitted  to  you,  and  to  request  that  you  return  one  of  the 
copies  in  question  to  the  Department. 

I  inclose  for  retention  by  your  company  a  duly-executed  copy  of  an 
instrument  indicating  approval  by  the  Secretary  of  War,  under  certain 
specified  conditions,  of  the  location  and  plans  of  the  bridge  authorized 
to  be  constructed  by  the  company  over  the  Sunflower  River,  under  the 
provisions  of  the  act  of  Congress  approved  March  3,  1887,  and  the 
amendatory  act  approved  April  2, 1888. 
Very  respectfully, 

William  C.  Endioott, 

Secretary  of  War. 
Mr.  J.  W.  Johnston, 

President  Oeorgia  PaMfic  Railway  Company^ 

Birminghamy  Ala. 


letter    of    the    president    of    the    GEORGIA    PAGIFIO   RAILWAY 

COMPANY. 

The  Georgia  Pacifio  Railway  Company, 

Birmingham^  Ala.j  May  5, 1888. 
Sir  :  I  have  the  honor  to  acknowledge  receipt  of  your  favor,  28th' 
ultimo,  inclosing  for  retention  by  this  company  an  executed  copy  of  the 
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instrument  containing  the  approval  of  the  Secretary  of  War  for  the 
erection  by  this  company  of  its  proposed  bridge  across  the  Sunflower 
River. 

As  requested  by  yon,  I  beg  to  return  herewith  one  copy  of  the  exe- 
cuted instrument,  indicating  approval  by  the  Secretary  of  War  of  the 
plans  for  the  bridge  proposed  to  be  erected  by  this  company  across 
the  Yazoo  Eiver,  said  paper  having  been  sent  to  this  office  through 
mistake. 

With  thanks  for  your  kind  and  prompt  attention  in  these  matters,  I  am, 
Very  respectfully,  your  obedient  servant, 

Jno.  W.  Johnston, 

^resident 
Hon.  William  C.  Endioott, 

Secretary  of  War. 


WWi8. 


HIGH  BRIDGE  ACROSS  THE  MISSISSIPPI  RIVER  AT  DUMTQUE,  IOWA,  AU- 
THORIZED BY  ACT  OF  CONGRESS  APPROVED  FEBRTJARY  21,  1887. 

United  States  Engineer  Office, 

Eock  Islandy  llLj  January  13, 1887. 
General  :  In  my  letter  of  August  31, 1886, 1  brought  to  the  notice 
of  the  Department  that  a  high  bridge  was  in  course  of  construction  at 
Dubuque  in  lieu  of  the  ponton  bridge  authorized  by  act  of  Congress  ap- 
proved May  29,  1884.  I  further  stated  that,  *'  although  the  proposed 
height  of  bridge  (over  the  channel)  is  but  60  feet,  while  if  the  plans  had 
been  submitted  55  feet  would  have  been  recommended,"  yet  the  high 
bridge,  if  built  as  proposed  by  the  company,  "  would  be  less  of  an  ob- 
struction to  navigation  than  the  ponton  bridge  authorized  by  law."  By 
indorsements  on  my  letter  of  August  31, 1886, 1  was  instructed  to  for- 
ward plans,  etc.,  for  the  action  of  the  Secretary  of  War.  After  con- 
siderable  delay  in  obtaining  the  papers  from  the  bridge  company,  I  now 
have  the  honor  to  forward  herewith  the  following  documents  duly  au- 
thenticated : 

(1)  Artioles  of  incorporation  of  the  Dnbaque  Ponton  Bridge  Company,  with  amend- 
ments thereto. 

(2)  Proceedings  of  East  Dnbnque  Bridge  Company,  (holding  the  charter  for  the 
ponton  bridge  under  act  of  May  29, 1884),  transrorring  their  rights  to  the  Dubaijae 
Ponton  Bridge  Company,  and  approving  the  change  &>m  a  ponton  bridge  to  a  high 
bridge. 

(3^  Records  of  first  meeting  of  Dnbnque  Ponton  Bridge  Company. 

(4)  Plan  and  elevation  of  proposed  high  bridge  under  construction  by  Dnbuqne 
Ponton  Bridge  Company. 

(5)  Details  of  piers. 

The  drawings  show  the  elevation  of  lower  chord  of  long  span  at  from 
51  to  55  feet  above  extreme  high- water  mark,  which  will  permit  the  pas- 
sage of  any  boat  now  in  use  on  the  Upper  Mississippi  Kiver.  The  ar- 
rangements of  piers  and  location  are  good,  and^  as  I  stated  in  my  letter 
of  August  31, 1886, 1  believe  the  proposed  bridge  to  be  less  of  an  ob- 
struction to  navigation  than  the  ponton  bridge  authorized  by  law. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 
The  Chief  of  Ekgineebs,  U.  S.  A. 
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[Flr«t  indonemflot.] 

Office  Ohief  of  Engineers, 

U.  S.  Army, 
'September  26, 1887. 
Jlespectfully  returned  to  Maj.  A.  Mackenzie  for  report. 
Msyor  Mackenzie  is  reqaested  to  ascertain  whether  the  high  bridge 
now  being  bailt  across  the  Mississippi  Biver  at  Dabnqae  is  the  one  re- 
ferred to  ill  the  act  of  Congress  approved  February  21, 1887,  and,  if  so, 
whether  in  his  opinion  sach  wagon  bridge  is  a  '^  substantial  obstruction 
to  the  navigation  of  said  river.'' 

He  will  also  report  whether  the  bridge  is  being  constructed  upon  the 
location  and  according  to  the  plan  inclosed  herewith.  If  the  bridge  in 
question  is  correctly  represented,  or  if  changes  have  been  made,  draw- 
ings of  the  bridge  as  it  is  being  built  should  be  submitted  in  duplicate 
by  the  bridge  company. 
By  command  of  Brlgadier-Oeneral  Dnane. 

Jas.  O.  Post, 
Major  of  Engineers, 

[Seoond  iodonement] 

United  States  Engineer  Office, 

Rook  Island^  UL,  February  2, 1888. 
KespectfuUy  returned  to  the  Ohief  of  Engineers. 

(1)  Thehighwagonbridgebuiltat  Dubuque,  Iowa,  by  the  ^'Dubuque 
Ponton  Bridge  Company''  is  the  bridge  relerred  to  in  the  act  of  Con- 
gress approved  February  21, 1887. 

(2)  This  bridge  has  been  constructed  upon  the  location  and  according 
to  plans  originally  presented  by  the  above-named  company  and  now 
accompanying  this  paper. 

(3)  This  bridge  is  not  a  ^*  substantial  obstruction  to  the  navigation  of 
said  river." 

For  reasons  upon  which  above  conclusions  are  based,  reference  is 
made  to  my  report  dated  February  2, 1888,  inclosed  herewith. 
The  duplicate  plans  of  bridge  as  built  are  sent  herewith,  as  requested. 

A.  Mackenzie, 
Major  of  Engineers. 

[Third  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  14, 1888. 

Respectfully  submitted  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  U.  S.  Army. 

The  bridge  within  referred  to  was  originally  authorized  by  act  of 
Congress  approved  March  3, 1875,  to  be  built  as  a  ponton  bridge,  which 
act  was  modified  by  an  act  approved  May  29, 1884,  and  finally,  by  act 
approved  February  21,  1887,  authorized  to  be  built  as  a  high  wagon  and 
foot-passenger  bridge.  The  bridge  is  already  constructed  under  the  last- 
named  act,  and,  as  will  appear  from  the  accompanying  report  of  Maj.  A. 
Mackenzie,  Corps  of  Engineers,  dated  February  2  last,  has  been  con- 
structed upon  the  location  and  accordingto  the  accompanying  plans,  and 
furnishes  reasonable  accommodation  to  the  steam-boats  now  navigating 
the  Upper  Mississippi  Biver,  and  is  no  '<  substantial  obstruction  to  the 
navigation  of  said  river." 
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Major  Mackenzie's  views  are  concarred  in  and  no  objection  exists  to 
the  approval  of  the  plans  of  the  bridge  within  submitted  by  the  Secre- 
tary of  War. 

Jas.  0.  Post, 
Acting  Chief  of  Engineers. 

JVourth  indonement  ] 

Wae  Depabtmsnt, 
Jxtdge-AdvooateGenebal's  Office, 

WasUngUm^  D.  0.,  March  17, 1888. 

liespectfolly  forwarded  to  the  Secretary  of  War. 

The  accompanying  papers  are  complete,  with  the  exception  of  the  ex- 
tracts of  the  company's  minutes  showing  the  names  of  the  present 
officers  of  the  company,  and  the  acceptance  by  the  company  of  the  pro- 
visions of  the  act  of  Congress  granting  the  privilege  in  question,  which 
do  not  accompany  these  papers.  The  evidence  of  the  acceptance  by  the 
company  of  the  provisions  of  the  act  of  Congress  is  essential  ander  the 
rule  of  the  War  Department  of  July  31, 1886. 

6.  INOBMAN  LlEBEB, 

Acting- Judge-Advocate-  OenerdL 

[Fifth  lnd«iMmeiit.] 

War  Department, 

March  19, 1888. 

Bespectfully  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  fourth  indorsement. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

[Sixth  indonement.] 

Office  Chtbf  of  Engineebs, 

U.  S.  Army, 
ApHl  24, 1888. 

Bespectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  U.  S.  Army,  with  the  papers  referred  to  in  the 
fourth  indorsement. 

J.  C.  Dttanb, 
Brig.  Oen.,  Chief  of  JEngineers. 

[Seventh  indorsement.] 

Wae  Depaetment, 
Judge-Advooate-Geneeal^s  Office, 

Washingtonj  D.  0.,  April  30,  1888. 

Respectfully  forwarded  to  the  Secretary  of  War,  with  instrument 
(prepared  in  duplicate)  for  his  approval  of  plan  and  location  of  the 
bridge  constructed  by  the  Dubuque  Ponton  Bridge  Company  over  the 
Mississippi  Eiver  between  the  city  of  East  Dubuque,  111.,  and  the  city 
of  Dubuque,  Iowa. 

G.  ITOEMAN  LlEBEE, 

Acting  Judge- Advocate- Oeneral 
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fSighth  Indorsement.] 

War  Department, 

Apnl  30, 1888. 

EespeotfuUy  returned  to  the  Chief  of  Engineers  to  have  the  accept- 
ance execnted  by  the  proper  officer  of  the  Duboque  Ponton  Bridge  Com- 
pany. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Ohief  Olerh 

(Ninth'  Indortement] 

Office  Chief  of  Engineers, 

X7.  S.  ARMY, 

May  19, 1888. 

Bespectfully  retnrned  to  the  Secretary  of  War  with  the  acceptance 
duly  execnted  in  accordance  with  the  requirements  of  the  foregoing  in- 
dorsement. 

J.  C.  DUANB, 
Brig,  Oen.j  Chief  of  Engineers. 


RilPORT  OF  MAJOR  A.  MAOKENZIE,  OORPS  OF  ENGINEERS,  AGOOMPA- 
NTING  SECOND  INDORSEMENT  ON  THE  FOREGOING  COMMUNICA- 
TION. 

United  States  Engineer  Office, 

Rook  Island^  III,  February  2, 1888. 

General:  By  an  indorsement  dated  Office  Chief  of  Engineers,  Sep- 
tember 26, 1887, 1  was  requested  to  ascertain  whether  the  high  bridge 
across  the  Mississippi  Biver  at  Dubuque,  Iowa,  was  the  one  referred  to 
in  the  act  of  Congress  approved  February  21, 1887,  and  whether  the 
bridge  is  constructed  upon  the  location  and  according  to  the  plans  pre- 
sented by  tlie  "Dubuque  Ponton  Bridge  Company"  and  forwarded  to 
the  Chief  of  Engineers  with  my  letter  of  January  13, 1887 ;  also  whether 
in  my  opinion  this  high  wagon  bridge  is  a  "substantial  obstruction  to 
the  navigation  of  said  river.'' 

Immediately  upon  receipt  of  the  papers  I  addressed  letters  to  the 
managers  of  the  packet  companies  on  the  Upper  Mississippi,  requesting 
dimensions  of  their  packets  and  their  opinion  as  to  possible  dimensions 
of  the  boats  of  the  tuture  which  might  be  considered  most  suitable  to 
the  upper  river  trade.  The  last  reply  to  my  inquiries  has  just  been 
received. 

The  high  wagon  bridge  at  Dubuque,  Iowa,  opened  for  travel  Novem- 
ber 29,  1887,  was  built  by  the  Dubuque  Ponton  Bridge  Company. 
Construction  was  commenced  under  authority  supposed  by  the  com- 
pany to  be  granted  by  an  act  of  Congress  approved  March  3, 1875,  and 
amended  by  act  approved  May  29, 1884.  These  acts  authorized  the  con- 
struction of  a  ponton  bridge,  and  permission  was  granted  to  the  "Bast 
Dubuque  Bridge  Company"  to  construct  a  ponton  bridge.  This  com- 
pany transferred  all  their  rights  and  franchises  to  the  "  Dubuque  Pon- 
ton Bridge  Company,"  which  changed  the  plans  and  built  the  existing 
high  bridge. 
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Attention  Inking  called  to  the  fact  that  the  act  of  Congress  did  not 
anthorize  sach  a  stractare  as  was  being  boilt,  the  matter  was  presented 
to  Congress  by  the  bridge  company,  and  an  act  of  Congress,  approved 
February  21, 1887,  authorized  the  ^^  Dubuque  Ponton  Bridge  Company,'' 
the  company  holding  the  franchise  of  the  ^'  East  Dubuque  Bridge  Com- 
pany," to  construct  in  lieu  of  the  pontoon  bridge  a  high  wagon  bridge, 
and  it  is  under  this  act  that  the  existing  high  bridge  at  Dubuque  was 
completed.  By  the  act  of  February  21, 1887,  the  acts  referring  to  a  pon- 
toon bridge  were  virtually  rei)eal^,  and  there  now  exists  no  authority 
for  the  further  construction  of  bridges  under  the  acts  of  Congress  herein 
referred  to. 

I  would  therefore  reply  that  the  high  bridge  across  the  Mississippi 
Biver  at  Dubuque,  Iowa,  is  the  one  referred  to  in  the  act  of  Congress 
approved  February  21, 1887,  and  the  bridge  is  built  on  the  location  and 
according  to  the  plans  originally  forward^  with  my  letter  of  January 
13, 1887. 

This  high  bridge  is  located  immediately  below  the  existing  railroad 
bridge',  with  piers  in  same  line.  So  far  as  widths  of  spans  are  concerned, 
the  bridge  satisfies  all  demands  of  navigation.  From  measurements 
taken  since  the  bridge  was  completed,  it  appears  that  the  clear  heights 
given  are  very  slightly  in  excess  of  those  indicated  on  the  plans  sub- 
mitted. The  clear  headway  nbove  high  water  of  1880  given  by  the 
bridge  are  as  follows : 

Feet 

At  a  point  20  feet  east  of  wost  obannel  pier 51.0 

At  a  point  50  feet  west  of  draw  proteotion  of  railroad  bridge 54. 8 

At  a  point  30  feet  west  of  draw  protection  of  railroad  bridge 65.56 

The  available  height  may  therefore  be  considered  at  54.8  feet -above 
the  high  water  of  1880,  the  highest  of  which  we  have  authentic  record. 

The  largest  boats  now  navigating  the  Upper  Mississippi  Biver  are 
the  Saint  Paul  and  War  Eagle,  of  the  Saint  Louis  and  Saint  Paul  Packet 
Oorapany,  and  the  managers  of  the  line  report  that  they  consider  the 
Saint  Paul  a  model  boat  for  the  upper-river  trade,  and  would  follow  her 
dimensions  in  the  construction  of  new  boats.  The  x^himneys  and  pilot- 
houses of  these  boats  are  higher  Mian  those  of  any  of  the  Diamond 
Jo  Line  steamers. 

The  heights  for  the  Saint  Paul  above  water-line  are :  Top  of  chimneys, 
61.6  feet ;  top  of  pilot-house,  48  feet ;  and  these  are  the  heights  to  be 
taken  in  connection  with  a  consideration  of  the  Dubuque  High  Bridge 
as  a  substantial  obstruction  to  navigation.  On  the  Ohio  Biver,  where 
high  bridges  are  common,  it  is  customary  to  consider  the  height  of  the 
pilot-house  only,  it  being  practicable  to  lower  chimneys,  and  an  excess 
of  3  feet  above  pilot- house  is  usually  given. 

Considering  the  heights,  it  appears  that  all  boats  now  used  on  the 
Upper  Mississippi,  even  when  light,  would,  so  far  as  tops  of  pilot-houses 
are  concerned,  pass  under  the  Dubuque  High  Bridge  at  extreme  high 
water,  and  their  chimaoys  would  also  pass  under  without  lowering 
whenever  stage  was  loss  than  7  feet  below  extreme  high  water.  A 
higher  stage  than  7  feet  below  extreme  high  water  is  not  common,  and 
is  of  comparatively  short  duration. 

Daring  high  water  it  has  happened  that  the  larger  class  of  steamers 
fixMu  the  Ohio  or  the  Lower  Mississippi  have  been  sent  for  an  occasional 
trip  thnmgh  to  Saint  Paul.  Such  a  class  of  boats  could  not  in  all  cases 
p^^s  under  the  Dubuque  High  Bridge;  but  as  such  class  is  not  adapted 
to  the  Upper  Mississippi  Biver,  and  do  not  properly  belong  there,  they 
they  have  not  been  considered. 
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Some  navigators  think  a  height  of  60  feet  above  high  water  shoald  be 
givoDy  and  of  course  such  height  would  be  better  than  55 ;  but  to  call 
for  a  greater  height  than  is  absolutely  necessary  is  somewhat  unreason- 
able. 

Certain  booms,  connecting  the  piers  of  the  high  bridge  wiih  the  cor- 
responding piers  of  the  railroad  bridge,  are  required,  and  the  owners  of 
the  high  bridge  express  a  willingness  to  put  them  in  as  soon  as  practi- 
cable. If  this  is  not  done,  as  promised,  the  booms  can  be  called  for 
under  section  8  of  the  river  and  harbor  act  of  July  5, 1884. 

As  it  appears  that  the  height  given  the  Dubuque  High  Bridge  fur- 
nishes reasonable  accommodation  to  the  steamboats  now  navigating  tbe 
Upper  Mississippi  Eiver,  I  am  of  the  opinion  that  the  bridge  is  "no  sub- 
stamtial  obstruction  to  navigation  of  said  river."  The  height  given  is 
greater  than  is  required  by  the  rules  laid  down  by  General  Warren  in 
his  report  on  "  Bridging  the  Upper  Mississippi  River  from  Saint  Paul  to 
Saint  Louis."  < 

One  copy  of  plans  of  bridge  as  proposed  accompanied  the  original 
papers.  These  plans  show  the  bridge  as  built,  and  duplicate  copies  have 
been  procured  as  requested. 

The  construction  of  the  Dubuque  High  Bridge  will  make  necessary 
arrangements  for  lowering  the  chimneys  of  some  of  the  steam-boats  now 
navigating  the  Upx>er  Mississippi  Biver.  It  has  been  claimed  that  the 
expense  of  such  work  is  a  fair  charge  against  the  bridge  company;  but 
on  this  point  I  do  not  feel  it  my  province  to  express  any  opinion. 
Very  respectftdly,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


W  W  19. 


BBIDGE  OP  THE  OHIO  CONNECTING  RAILWAY  COMPANY  ACROSS  THE 
OHIO  RIVER  NEAR  THE  MOUTH  OP  CORK'S  RUN,  IN  ALLEGHENY 
COUNTY,  PENNSYLVANIA,  AUTHORIZED  BY  ACT  OP  CONGRESS  AP- 
PROVED MAY  14,  1888. 

Pittsburgh,  Cincinnati  and  St.  Louis  Eailwat  Co., 

Chiep  Engineer's  Office, 
ColvmbuBj  OhiOy  May  24, 1887. 

Dear  Sib  :  I  am  directed  by  the  Ohio  Connecting  Railway  Company, 
a  corporation  chartered  by  the  State  of  Pennsylvania,  to  present  to 
you,  in  accordance  with  the  law  governing  the  construction  of  bridges 
over  the  Ohio  Eiver,  plans  for  the  erection  of  a  bridge  across  the  Ohio 
Biver  about  1  mile  below  the  junction  of  the  Allegheny  and  Monon- 
gahela  rivers  at  Pittsburgh,  Pa.  The  plans  herewith  submitted  con- 
sist of— 

(L)  A  map  of  the  Ohio  Biver  on  a  scale  of  200  feet  per  inch,  showing 
high  and  low  water  marks  and  the  shore  topography  and  the  river  bot- 
tom contour  lines. 

(2)  A  map  of  the  Ohio  Biver  showing  the  current  lines  and  velocities 
of  the  river  above  and  below  the  proposed  bridge  site  on  a  scale  of  200 
feet  per  inch. 

(3)  A  plan  of  the  masonry  piers  Nos.  4  and  6,  being  the  two  shore 
piers,  on  a*  scale  of  one-eighth  of  an  inch  per  foot, 
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(4)  Plan  of  Pier  No.  5,  being  the  middle  pier,  on  a  scale  of  one-eighth 
of  an  inch  per  foot. 

(5)  The  profile  and  plan  of  bridge  across  the  Ohio  River  on  a  scale  of 
40  feet  per  inch. 

Very  respectfully,  yours, 

M.  J.  Becker, 
Chief  Engineer  Ohio  Connecting  Railway  Company. 

Hon.  Wii  LiAM  0.  Bndicott, 

Secretary  of  War, 

[Pint  Indorsement.] 

Office  Chief  op  Engineers, 

U.  S.  Army, 
#  May  26,  1887. 

Respectfully  returned  to  the  Secretary  of  War. 

The  maps  required  by  section  4  of  **  An  act  supplementary  to  an  act 
approved  December  17, 1872,  entitled, '  An  act  to  authorize  the  construc- 
tion of  the  bridges  across  the  Ohio  River,  and  to  prescribe  the  dimen- 
sions of  the  same,'  '^  approved  February  14, 1883  (copy  herewith),  sub- 
mitted by  the  Ohio  Connecting  Railway  Company,  under  the  provisions 
of  that  section  "shall  be  referred  to  a  Board  of  Engineers  for  examina- 
tion and  report,  which  Board  shall  personally  examine  the  site  of  the 
proposed  bridge,  and  shall  hold  a  public  session  at  some  convenient 
point  to  hear  all  objections  thereto,  of  which  public  session  due  notice 
and  invitation  to  be  present  shall  be  given  to  all  interested  parties,"  etc. 
*  It  is  accordingly  recommended  that  a  Board  of  Officers  of  the  Corps 
f  of  Engineers  be  constituted,  to  meet  at  Pittsburgh,  Pa.,  upon  the  call 
of  the  senior  member,  and  at  such  time  as  the  other  duties  of  the 
members  will  permit,  to  consider  and  report  upon  the  plans  in  question. 
The  Board  to  consist  of  Lieutenant-Colonels  W.  B.  Merrill  and  J.  W. 
Barlow,  and  Maj.  Amos  Stickney,  with  Lieut.  E.  J.  Spencer  as  recorder. 
If  approved  by  the  Secretary  of  War,  the  Board  will  be  convened  by 
orders  from  this  office. 

It  is  suggested  that  the  attention  of  the  railroad  authorities  be  called 
to  the  requirements  of  the  "  rule  to  be  observed  when  application  is 
m  \de,  pursuant  to  an  act  of  Congress,  for  the  approval  by  the  Secretary 
of  War  of  plans  for  a  bridge,"  etc.,  dated  July  31, 1886,  and  also  to  the 
fact  that  there  is  no  evidence  contained  in  the  paper  submitted  by  them 
that  the  first  part  of  section  4,  before  referred  to,  in  regard  to  publica- 
tion, has  been  complied  with. 

J.  C.  DUANB, 
Brig.  Oen.^  Chief  of  Engineers. 

[Second  indonemeiit.] 

War  Department,  itay  26, 1887. 

The  recommendation  of  the  Chief  of  Engineers  in  regard  to  the  Boanl 
of  Engineers  is  approved. 

Mr.  Becker's  attention  was  called  to  the  rule  of  the  Department 
dated  July  31, 1886,  and  to  the  requirements  of  section  4  of  the  act  ap« 
proved  December  17, 1872,  on  the  25th  instant. 
By  order  of  .the  Secretary  of  War, 

John  Tweedale, 

Chief  Clerl\ 
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[Third  indonement.] 

Offiob  Chief  op  Engineers, 

U.  8.  Army, 
Ju7ie  28, 1887. 

Eespectfally  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  the  Board  of  Engineers,  appointed  with 
his  sanction  by  Special  Orders  No.  60,  current  series,  from  this  office, 
to  consider  and  report  upon  the  plans  submitted  by  the  Ohio  Connect- 
ing Bailroad  Company  for  their  proposed  bridge  across  the  Ohio  Biver 
at  about  1  mile  below  the  junction  of  the  Allegheny  and  Monongahela 
rivers  at  Pittsburgh,  Pa.  The  report  of  the  Board  is  concise  in  terms, 
and  shows  that  the  subject  has  received  the  careful  consideration  which 
the  importance  of  the  interests  involved  demands.  The  Board  states 
^^that,  after  careful  study  of  the  drawings  and  of  the  ground,  the  Board 
have  concluded  that  the  site  selected  by  the  bridge  company  is  unusually 
unfavorable  to  the  river  interests.^'  They  "  also  find  that  the  line  of  the 
proposed  bridge  is  not  normal  to  the  current  at  all  stages,  as  required 
by  law,  but  departs  from  such  a  line  by  an  angle  of  13o.    •    •    • 

.^^  After  mature  deliberation  the  Board  feel  constrained  to  state  that, 
in  their  best  judgment,  any  bridge  at  the  locality  selected  by  the  Ohio 
Connecting  Bail  way  Company,  except  one  spanning  the  whole  width  of 
the  river,  would  be  objectionable,  but  they  believe  that  with  a  change 
in  axis,  as  recommended,  and  a  clear  opening  of  800  feet,  measured  on 
the  low- water  line,  a  bridge  at  the  site  selected  would  be  admissible. 
The  increase  in  channel  space  should  be  given  by  moving  the  south 
channel  pier  nearer  to  the  south  shore." 

In  conclusion,  the  Board  recommends  ^^  that  the  site  selected  by  the 
bridge  company  be  accepted  on  the  condition  that  the  axis  of  the  bridge 
be  changed  as  recommended,  and  that  the  channel  space  be  increased 
to  800  feet,  but  that  otherwise  the  site  be  rejected.  They  also  recom- 
mend that  the  company  be  notified  that  the  location  which  crosses 
Brunot's  Island,  as  indicated  above,  will  be  acceptable  to  the  United 
States,  and  that  they  are  at  liberty  to  bring  up  other  sites  for  examina- 
tion in  case  neither  of  the  two  named  is  accepted  under  the  conditions 
herein  imposed." 

The  views  of  the  Board  are  concurred  in  by  this  office,  and  it  is  recom- 
mended that  a  copy  of  their  report  be  furnished  the  Ohio  Conne6ting 
Bailway  Company  for  their  information. 

It  may  be  proper  to  invite  attention  to  the  letter  of  Lieut.  Col.  Will- 
iam E.  Merrill,  in  which  it  is  stated  that  the  duplicates  of  maps  and 
papers  required  by  the  rule  ot  the  War  Department  will  be  sent  by  the 
company  direct  to  this  office. 

J.  C.  DUANE, 
Brig.  Qen.^  Chief  of  Engineers. 


first  report  of  board  of  engineers. 

June  25,  1887. 
The  Board  of  officers  of  the  Corps  of  Engineers  appointed  by  Special 
Orders,  No.  60,  dated  Headquarters  Corps  of  Engineers,  Washington, 
D.  C,  May  27, 1887,  to  "consider  and  report  upon  the  plans  of  the  pro- 
loosed  bridge  across  the  Ohio  Eiver  about  1  mile  below  the  junction  of 
lUe  -411egheny  and  Monongahela  rivers,  submitted  by  the  Ohio  Con- 
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necting  Hallway  Gompany,"  would  respectfully  submit  the  following 
report : 

The  Board  met  at  Pittsburgh  on  the  14th  of  June,  in  accordance  with 
the  call  of  the  senior  member,  and  held  a  public  sessiou  in  the  Monon- 
gahela  House,  of  which  public  session  due  notice  and  invitation  to  be 
present  was  given  to  all  interested  persons  by  advertisement  in  two 
newspapers  in  the  city  of  Pittsburgh  and  in  two  newspapers  in  the  city 
of  Cincinnati. 

At^this  session  the  Ohio  Connecting  Bailway  Company  was  repre- 
sented by  the  chief  engineer  and  by  the  general  manager  of  the  lines  of 
the  Pennsylvania  Company  west  of  Pittsburgh,  and  the  river  interests 
were  represented  by  a  number  of  leading  coal  operators. 

The  orders  convening  the  Board  were  duly  read,  and  the  maps  were 
examined  and  informally  discussed  by  those  present.  Meanwhile  the 
coal  operators  had  arranged  to  take  a'tow  of  empty  barges  down  to  the 
site  of  the  proposed  bridge  in  order  to  illustrate,  as  far  as  practicable, 
the  method  of  navigating  that  part  of  the  river  by  coal  tows,  and  the 
bridge  engineers  had  marked  by  buoys  tbe  location  of  the  proposed 
channel-piers. 

In  the  afternoon  the  members  of  the  Board  and  the  representatives 
of  river  and  rail  transportation  met,  by  invitation,  on  a  tow-boat  be- 
longing to  Mr.  Simpson  Horner,  to  which  a  tow  of  nine  empty  barges 
had  been  attached,  and  proceeded  down  the  river  to  the  head  of  Brnnot's 
Island.  As  the  river  was  about  3  feet  below  a  barge  stage,  causing  a 
slack  current  in  the  natural  pool  above  Brunot's  Island,  and  as  an  up- 
stream wind  was  blowing,  it  was  not  practicable  to  handle  a  tow  of 
empty  barges  as  would  have  been  done  with  a  loaded  tow ;  but  the 
method  of  navigating  this  piece  of  river  was  very  clearly  pointed  out. 

Owing  to  the  swiftness  of  the  current  through  the  Glasshouse  Chan- 
nel it  was  considered  unadvisable  to  take  the  fleet  below  the  head  of 
Brunot's  Island,  and  accordingly  it  was  dropped  at  Brown's  Landing, 
and  the  tow-boat,  with  its  passengers,  proceeded  to  a  point  near  the 
foot  of  the  island,  where  an  examination  was  made  of  a  bridge  site 
which  was  considered  by  river  men  as  the  least  objectionable  of  any  in 
this  section  of  the  river ;  from  this  point  the  party  returned  to  Pitts- 
burgh. 

After  careful  study  of  the  drawings  and  of  the  ground  the  Board 
have  concluded  that  the  site  selected  by  the  bridge  company  is  unusu- 
ally unfavorable  to  the  river  interests.  From  the  Smithfield  Street 
Bridge  to  Brunot's  Island  is  the  natural  pool  in  which  coal  boats  and 
barges  are  held  until  a  rise  in  the  river  permits  their  passage  to  south- 
em  markets.  The  whole  length  of  the  southwest  banks  of  the  Mononga* 
hela  and  Ohio  rivers,  within  tbe  length  named,  is  usually  lined  with 
loaded  coal  boats  and  barges,  and  a  few  are  held  against  the  right 
bank.  When  a  rise  comes  these  barges  and  boats  are  rapidly  tied  up 
into  fleets  and  pushed  down  the  river.  The  channels  on  either  side  of 
Brunot's  Island  are  dif&cult  and  dangerous  to  ran.  The  regular  or 
right-hand  channel  has  a  very  abrupt  turn  at  its  head,  into  what  is 
known  as  the  Olasshouse  Channel :  but  after  making  this  turn  there  is 
no  further  trouble,  as  the  channel  Is  nearly  straight  for  many  miles. 
The  left-hand  or  back  channel  is  easy  and  straight  at  the  head,  but  it 
is  very  crooked  at  the  foot,  especially  at  McKee's  Bocks,  where  it  is 
necessary  to  make  an  abrapt  turn  through  more  than  a  right  angle. 
Moreover,  this  channel  is  impassable  in  low  water  on  account  of  a  low 
riprap  dam  just  below  the  mouth  of  Chartier's  Creek,  and  as  a  rule  it  is 
uever  used  except  in  cases  of  necessity.    As  matters  now  stand  tbe 
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right-hand  or  Glasshouse  Channel  is  the  channel  that  is  actnally  used 
by  coal  fleets  and  barges,  and  it  mast  therefore  be  considered  as  the 
present  channel  of  the  Ohio  River  at  this  locality. 

The  Board  And  as  statements  of  fact  that  Ohio  Hiver  coal  fleets  are 
always  made  np  of  boats  and  barges  tied  and  chained  together  so  as  to 
make  a  solid  mass,  with  the  tow-boat  at  the  stern,  flrmly  fastened  to 
the  fleet,  with  about  two-thirds  of  its  length  projecting  to  the  rear  as  a 
huge  rudder;  that  the  tow-boat  is  always  a  stem-wheeler,  handling 
her  tow  mainly  by  use  of  the  currents ;  that  fleets  are  made  up  in  the 
harbor  of  Pittsburgh  with  their  heads  up  stream  ;  that  as  they  float 
down  they  throw  their  stems  into  still  water  and  their  heads  into  swift 
water,  in  order  to  turn  the  tow  and  head  it  downstream ;  that  the  op- 
eration is  usually  carried  on  by  throwing  the  stern  over  to  the  right 
bank ;  that,  owing  to  the  limited  lengch  of  the  pool,  boats  frequently 
drift  down  to  the  head  of  the  Glasshouse  Channel,  with  their  tows 
crosswise  of  the  river,  almost  touching  either  bank;  that  when  just 
above  the  head  of  Glasshouse  the  stern  is  backed  up  against  the  right 
or  Allegheny  shore,  and  the  fleet,  swinging  on  the  stem  as  a  center, 
describes  the  arc  of  a  circle  until  the  current  draws  the  head  into  the 
Glasshouse  Channel ;  and  the  rest  of  the  tow  is  then  allowed  to  follow. 
The  Board  also  find  that  fleets  sometimes  miss  the  turn  into  Glass- 
house and  are  compelled  to  make  their  way  down  by  the  back  channel, 
and  that  sometimes  when  swinging  into  Glasshouse  they  can  not  hold 
up  strong  enough  against  the  right  bank,  and  are  drawn  onto  the  bar 
at  the  head  of  Brunot's  Island. 

From  these  facts  it  is  evident  to  the  Board  that  at  every  coal  run  the 
great  majority  of  the  fleets  actually  and  necessarily  pass  over  the  |spot 
selected  for  the  left-hand  channel-pier,  and  the  creation  of  such  an  ob- 
stacle at  such  a  pla<3e  would  not  only  cause  great  loss  of  property,  but 
would  ultimately  force  the  abandonment  of  the  present  method  ot  mak- 
ing np  coal  fleets,  and  compel  the  passage  of  this  place  by  a  few  barges 
at  a  time,  transferring  to  some  point  below  the  assembling  into  fleets 
for  passage  down  the  river.  As  the  natural  pools  in  the  upper  end  of 
the  Ohio  River  are  very  short,  this  necessity  would  create  great  embar- 
rassment, would  add  considerably  to  the  cost  of  transportation,  and 
would  reduce  the  amount  of  coal  that  could  be  shipped  during  short 
summer  rises,  on  account  of  the  impossibility  of  getting  it  ready  during 
the  limit  of  time  available. 

The  Board  also  find  that  the  line  of  the  proposed  bridge  is  not  nor- 
mal to  the  current  at  all  stages,  as  is  required  bylaw,  but  departs  from 
such  a  line  by  an  angle  of  13^.  Assuming  the  south  end  of  the  pro- 
posed bridge  to  be  fixed,  the  axis  should  he  swung  to  the  east  through 
an  arc  of  13^  in  .order  to  be  at  right  angles  to  the  current. 

It  has  been  suggested  that  if  there  were  several  movable  dams  on  the 
Ohio  fleets  would  no  longer  be  made  up  in  Pittsburgh,  but  at  points 
below,  and  that  there  would  then  be  no  valid  objection  to  the  proposed 
bridge.  The  Board  agree  with  the  suggestion,  provided  the  axis  of  the 
bridge  were  changed  as  indicated,  but  do  not  feel  at  liberty  to  antici- 
pate the  future;  and  therefore  consider  themselves  to  be  under  the  ne- 
cessity of  basing  their  report  and  recommendations  on  what  now  exists 
at  the  location  in  question. 

'  After  mature  deliberation  the  Board  feel  constrained  to  state  that  in 
their  best  judgment  any  bridge  at  the  locality  selected  by  the  Ohio  Rail- 
way Connecting  Railway  Company,  except  one  spanning  the  whole 
width  of  the  river,  would  be  objectionable;  but  they  believe  that  witl\ 
a  change  in  axis,  as  recommended  and  a  clear  opening  of  800  feet| 
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measured  ou  the  low- water  line,  a  bridge  at  the  site  selected  would  be 
admissible.  The  increase  in  channel  space  should  be  given  by  moving 
the  south  channel-pier  nearer  to  the  south  shore. 

It  was  suggested  that  a  site  at  Saw-mill  Bun,  with  a  central  span 
somewhat  greater  than  that  called  for  by  law.  would  not  be  seriously' 
objected  to  by  the  river  interests.  The  Board  have  not  investigated 
this  site  in  detail,  as  the  railroad  authorities  protested  against  i^  and 
stated  that  the  objections  to  it  from  their  point  of  view  were  insuper- 
able. 

A  third  line  was  suggested,  which  crossed  the  back  channel  3,100 
feet  below  Cork's  Run,  and  runs  in  a  straight  line  across  both  channels 
at  Brunot's  Island  to  a  point  about  50  feet  north  of  the  center  of  t^e 
stock-yards.  It  was  stated  by  the  representatives  of  the  river  interest 
that  such  a  line,  if  provided  with  a  400-foot  opening  over  the  back 
channel  and  a  600  foot  opening  over  the  main  channel,  would  be  ac- 
ceptable to  them.  In  that  case  the  southern  pier  of  the  400-foot  span 
in  the  back  channel  should  be  located  about  00  feet  north  of  the  intersec- 
tion of  the  axis  of  the  bridge  with  the  pool-line  of  the  Davis  Island  Dam 
at  that  locality,  and  the  northern  pier  of  the  main-channel  span  should 
be  placed  about  100  feet  south  of  the  corresponding  intersection  on  the 
right  bank  of  the  main  channel. 

In  conclusion,  the  Board  would  recommend  that  the  site  selected  by 
the  bridge  company  be  accepted,  on  the  condition  that  the  axis  of  the 
bridge  be  changed  as  recommended,  and  that  the  channel-space  be  in- 
creased to  800  feet;  but  that  otherwise  the  site  be  rejected.  They  also 
recommend  that  the  company  be  notified  that  the  location  which  crosses 
Brunot's  Island,  as  indicated  above,  will  be  acceptable  to  the  United 
States;  and  that  they  are  at  liberty  to  bring  up  other  sites  for  examina- 
tion in  case  neither  of  the  two  named  is  accepted  under  the  conditions 
herein  imposed. 
BespectfuUy  submitted. 

Wm.  E.  Merrill, 
Ideut.  Col.  of  Engineers. 

J.  W.  Barlow, 
Lieut  Col.  of  Engineers. 
Amos  Stiokney, 

Maj.  of  Engineers. 
E.  J.  Spencer, 
■First  Lieut,  of  Engineers, 

Recorder. 
The  Chief  of  Engineers,  U.  8.  A. 


letter  of  the   chief  engineer  of  the  ohio  connecting  rail- 
way company. 

Ohio  Connecting  Railway  Company, 

Columbus  J  Ohio,  September  7, 1887. 

Dear  Sir  :  In  accordance  with  the  report  of  the  Board  of  United 
States  Engineers  of  June  25, 1887,  which  accompanied  your  letter  of 
June  30, 1887,  to  myself,  I  submit  herewith  plans  of  the  revised  location 
of  a  bridge  for  the  Ohio  Connecting  Hailway,  over  the  Ohio  River  at^ 
Brunot's  Island,  near  Pittsburgh,  Pa.,  as  recommended  by  the  Board. 

These  plans  consist  of— 

(1)  A  map  of  the  Ohio  River  on  a  scale  of  200  feet  per  inch,  showing 
•high  and  low-water  mark  and  shore  topography  and  contour  Hues  of 
the  river  bottom. 


Digitized  by  LjOOQ IC 


APPENDIX   WW — BRIDGING   NAVIGABLE  WATERS  2503 

(2)  A  map  of  the  Ohio  River,  showing  the  current  lines  and  velocities 
above  and  below  the  proposed  bridge  site  on  a  scale  of  200  feet  per 
inch. 

(3)  A  plan  and  profile  of  the  proposed  bridge  on  a  scale  of  40  feet 
per  inch. 

(4)  A  plan  and  profile  of  the  proposed  bridge  on  a  scale  of  40  feet 
per  inch,  indorsed  by  a  committee  of  the  Coal  Exchange  of  Pittsburgh. 

In  compliance  with  the  law,  duplicates  of  each  of  the  foregoing  are 
also  inclosed  herewith  for  file  in  the  office  of  the  Chief  of  Engineers. 
Yours  truly, 

M.  J.  Baker, 
Chief  Engineer, 
Hon.  William  C.  Endicott, 
Secretary  of  War. 

[First  Indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Aemy, 
September  lb^l%%l. 
Respectfully  returned  to  the  Secretary  of  War. 
It  is  recommended  that  the JBoard  of  officers  of  the  Corps  of  Engineers 
which  considered  the  original  maps  and  plans  submitted  by  the  Ohio 
Connecting  Railway  Company  for  a  bridge  across  the  Ohio  Eiver  near 
Pittsburgh,  Pa.,  be  reconvened,  with  the  exception  of  Lieut.  B.  J. 
.Spencer,  recorder,  at  Pittsburgh,  Pa.,  upon  the  call  of  the  senior  mem- 
ber, at  such  time  as  the  other  duties  of  the  members  will  permit,  to  con- 
sider and  report  upon  the  plans  now  submitted  by  that  company. 

If  approved  by  the  Secretary  of  War,  the  Board  will  be  reconvened 
by  orders  from  this  office. 
Previous  papers  herewith. 

J.  C.  Duane, 
Brig.  Oen.y  Chief  of  Engineers. 

[Second  indorsement.] 

Wae  Department,  September  15, 1887. 
The  recommendation  of  the  Cbief  of  Engineers  in  the  first  indorse- 
ment is  approved. 
By  order  of  the  Acting  Secretary  of  War. 

L.  W.  TOLMAN, 
Acting  Chief  Clerk. 


LETTER  OF  LIEUTENANT-COLONEL  WILLIAM  E.  MERRILL,  CORPS  OF 
ENGINE] 
NEERS. 


ENGINEERS,  TRANSMITTING   SECOND   REPORT  OF   BOARD  OP  ENGI- 


United  States  Engineer  Offigr, 

Cincinnati^  October  14,  1887. 
Sir:  I  have  the  honor  to  transmit  herewith  the  second  report  of  the 
Board  of  Engineers  on  tbe  proposed  bridge  (»f  the  Ohio  Connecting 
Eailway  Comfiany,  this  Board  ht»vi»g  l>eeu  reconvened  by  Special 
Orders  No.  74,  current  series,  from  the  headquarters  of  the  Corps  of 
Engineers. 
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Tlie  documents  relating  to  tlio  Liidge  in  question,  which  were  re- 
ceived with  your  letter  of  the  19th  ultimo,  are  herewith  returned,  the 
maps  being  in  a  separate  roll. 

Respectfully,  your  obedient  servant, 

Wm,  E.  Meeeill, 
Lieut  CoL  of  JBngineers. 
dPhe  Chief  of  Engineees,  U.  S.  A. 

IFlnt  IndotMment] 

Office  Chief  of  Engineees, 

Cr.  S.  Aemy, 
October  18, 1887. 

Respectfully  submitted  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  the  Board  of  Engineers,  reccmvened,  with 
the  sanction  of  the  War  Department,  by  Special  Orders  No.  74,  Head^ 
quarters  Corps  of  Engineers,  current  series,  to  assemble  at  Pittsburgh , 
Pa.,  to  consider  and  report  upon  new  plans  submitted  by  the  Ohio  Con- 
necting Railway  Company  for  their  proposed  bridge  across  the  Ohio 
River  near  Pittsburgh,  Pa. 

After  due  examination  and  consideration  of  the  maps  and  plans  pre- 
sented by  the  railway  company  the  Board  were  nnanimously  of  the 
opinion  <'  that  a  bridge  built  upon  the  proposed  location  and  plans  would 
be  acceptable  and  satisfactory  to  all  interests." 

The  Board  state,  however,  that  <Hhe  construction  of  a  bridge  upon 
the  proposed  plans  will  not  meet  all  of  the  requirements  of  the  general 
law  governing  the  bridging  of  the  Ohio  River;  but,  owing  to  the  pecu- 
liar location  of  the  bridge,  the  Board  are  of  the  opinion  that  it  will  con- 
form to  the  spirit  of  the  law,  and  that  the  departures  from  some  of  its 
minor Tequirements  are  not  such  as  to  injuriously  affect  navigation,  for 
the  protection  of  which  the  law  was  framed.  This  opinion  is  also  held 
by  the  parties  who  represented  the  river  interests  at  the  meeting  of  the 
Board." 

The  Board  further  state  that ''  the  proposed  plans  for  a  span  525  feet 
long  between  centers  of  piers  and  607  feet  clear  water-way  across  the 
main  channel  of  the  river  to  the  right  of  Brunot's  Island  "  practically 
spans  "  the  entire  water-way  of  this  branch  of  the  river  at  low  water." 
•  •  •  iiOvev  the  left-hand  channel,  which  is  only  run  by  tows  when 
by  accident  they  fail  to  make  the  right-hand  channel,  the  plans  provide 
for  a  span  giving  a  clear  water-way  of  400  feet,  which  is  deemed  ample." 

The  plans  submitted,  however,  contemplate  only  a  height  of  80  feet 
above  low  water,  while  the  law  requires  an  elevation  of  90  feet  above 
low  water,  but  the  Board  are  of  "  opinion  that  80  feet  height  near  Pitts- 
burgh will  give  as  much  head-room  in  floods  as  90  feet  at  Steubenville, 
owing  to  the  fact  that  the  extreme  oscillation  of  the  river  at  Pittsburgh 
is  more  than  10  feet  less  than  it  is  at  Steubenville.  and  they  tberefore 
think  that  the  proposed  reduction  in  height  will  not  be  an  injury  to 
navigation." 

Finally,  the  Board  recommend  "the  approval  of  the  proposed  bridge 
except  in  the  matter  of  height,  which  should  be  left  open  until  Congress 
has  had  time  to  act  on  the  application  of  the  Bridge  Company  "  for  a 
change  of  the  law  in  this  respect.  In  the  event  of  the  failure  of  Con- 
gress to  authorize  the  proposed  reduction  in  height  the  superstructure 
must  of  necessity  be  90  feetabove  low  water,  as  required  by  existing  law. 

The  views  of  the  Board  are  concurred  in,  and  it  is  accordingly  recom- 
mended that  the  company  be  informed  that  the  plan  and  location  of  the 
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bridge  will  be  approved  provided  CoDffresa,  by  appropriate  legislation, 
authorizes  a  redaction  of  the  height  required  for  the  superstructure  to 
80  feet  above  low  water, 

Ohas.  W.  Raymond, 

Acting  Chief  of  Engineers, 


SECOND  BEPOBT  OP  BOAED  OP  ENGINEEBS. 

OOTOBBE  4,  1887. 

The  Board  of  Oflacers  of  the  Corps  of  Engineers,  constituted  by  Special 
Orders  Ko.  60,  Headquarters  Corps  of  Engineers,  current  series,  and  re- 
convened by  Special  Orders  No.  74,  Headquarters  Corps  of  Engineers, 
September  17, 1887, "  to  consider  and  report  upon  new  plans  submitted 
by  the  Ohio  Connecting  Railway  Company  for  the  proposed  bridge  across 
the  Ohio  River,  near  Pittsburgh,  Pa.,''  would  respectfully  submit  the 
following  report : 

The  Board  met  at  Pittsburgh  on  the  4th  of  October,  at  the  call  of  the 
senior  member,  and  held  a  public  session  in  the  Monongahela  House. 

At  this  session  the  railway  company  was  represented  by  their  chief 
engineer  and  his  assistants,  and  the  river  interests  were  represented  by 
a  number  of  the  leading  coal  operators. 

.  The  maps  and  plans  presented  by  the  railway  company  were  exam- 
ined and  discussed  by  those  present,  ai^d  it  was  their  unanimous  opin- 
ion that  a  bridge  built  upon  the  proposed  location  and  plans  would  be 
acceptable  and  satisfactory  to  all  interests. 

The  construction  of  a  bridge  upon  the  proposed  plans  will  not  meet 
all  of  the  requirements  of  the  general  law  governing  the  bridging  of  the 
Ohio  River ;  but,  owing  to  the  peculiar  location  of  the  bridge,  the  Board 
are  of  the  opinion  that  it  will  conform  to  the  spirit  of  the  law,  and  that 
the  departures  from  some  of  its  minor  requii^ements  are  not  such  as  to 
injuriously  affect  navigation,  for  the  protection  of  which  the  law  was 
framed;  this  opinion  is  also  held  by  the  parties  who  represented  the 
river  interests  at  the  meeting  of  the  Board. 

The  proposed  plans  provide  for  a  span  525  feet  long  between  centers 
of  piers  and  507  feet  clear  water-way  across  the  main  channel  of  the 
river  to  the  right  of  Brunot^s  Island,  thus  practically  spanning  the  entire 
water-way  of  this  branch  of  the  river  at  low  water.  The  piers  are  about 
parallel  to.  the  direction  of  the  current  at  low  water,  making  a  slight 
angle  at  higher  stages.  The  7  feet  in  excess  of  the  500  required  by  law 
is  deemed  sufficient  to  compensate  for  the  slight  obliquity  of  current 
at  the  higher  stages.  Over  the  left-hand  channel,  which  is  only  run  by 
tows  when  byaccident  they  fail  to  make  the  right-hand  channel,  the  plans 
provide  for  a  span  giving  a  clear  water-way  of  400  feet,  which  is  deemed 
ample.  The  spans  between  the  two  channel-spaces,  as  proposed  by  the 
plans,  are  to  be  deck-spans.  Owing  to  the  facts  that  the  left-hand  chan- 
nel is  what  might  be  termed  an  accidental  channel,  only  occasionally 
used,  and  that  the  right-hand  channel  is  narrower  above  the  bridge  lo- 
•cation  than  the  channel-span,  the  Board  do  not  deem  it  important  to  re- 
quire that  the  minor  spans  of  the  bridge  should  be  through  spans ;  they 
are  also  of  the  opinion  that  across  the  higher  part  of  the  island,  say  for  a 
distance  of  about  600  feet,  the  construction  of  an  embankment  would 
not  be  objectionable  to' the  interests  of  navigation. 

The  general  bridge  law  requires  that  all  bridges  across  the  Ohio 
JBiver  above  the  mouth  of  the  Big  Sandy  River  shall  be  90  feet  above 
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low  water.  The  plans  under  consideration  contemplate  a  bridge  giving 
a  clear  height  of  80  feet  above  low  water,  or  10  feet  less  than  required 
by  law,  and  the  representatives  of  the  river  interest  state  that  they  are 
content  with  this  reduced  height. 

The  Board  are  of  the  opinion  that  80  feet  height  near  Pittsburgh  will 
give  as  much  head-room  in  the  floods  as  90  feet  at  Stubenville,  owing  to 
the  fact  that  the  extreme  oscillation  of  the  river  at  Pittsburgh  is  more 
than  10  feet  less  than  it  is  at  Steuben ville,  and  they,  therefore,  think 
that  the  proposed  reduction  in  height  will  not  be  an  injury  to  naviga- 
tion. Under  these  circumstances  they  are  in  favor  of  an  dO-foot  bridge 
at  this  locality,  but  in  \iew  of  the  positive  requirements  of  the  Ohio 
liiver  bridge  law,  that  bridges  in  this  part  of  the  river  shall  have  a 
height  of  90  feet,  they  do  not  see  how  the  War  Department  can  ap- 
prove of  the  proposed  height  without  additional  legislation.  As  the 
Bridge  Company  has  announced  its  intention  of  asking  for  such  legisla- 
tion, the  Board  would  recommend  that  the  War  Department  give  the 
Bridge  Company  their  support  and  co-operation  in  endeavoring  to  se- 
cure from  Congress  the  privileges  desired. 

In  conclusion,  the  Board  would  recommend  the  approval  of  the  pro- 
posed bridge,  except  in  the  matter  of  height,  which  should  be  left  open 
until  Congress  has  had  time  to  act  on  the  application  of  the  Bridge  Com- 
pany ;  it  is  evident  that  a  failure  of  Congress  to  authorize  the  proposed 
reduction  in  height  will  necessarily  compel  the  raising  of  the  super- 
structure to  a  height  of  90  feet  above  low  water. 

Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut  Col.  of  Engineers, 
J.  W.  Bablow, 
Lieut  Col  of  Engineers. 
Amos  Btiokney, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S^  A. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Armt^ 
Washington,  D.  O.,  June  1, 1888. 

Sir  :  1  have  the  honor  to  submit  the  accompanying  plans  and  papers 
pertaining  to  the  proposed  bridge  of  Iphe  Ohio  Connecting  Railway  Com- 
pany across  "  the  Ohio  River  from  the  south  shore  to.  the  north  shore 
thereof  at  a  point  about  one-half  mile  south  of  the  mouth  of  Cork's  Run, 
in  Allegheny  County,  Pennsylvania,"  provided  for  by  "  an  act  to  author- 
ize the  construction  of  the  Ohio  Connecting  Railway  Company  Bridge," 
approved  May  14, 1888,  and  to  state  that  upon  measurement  the  main 
channel-span  is  found  to  be  625  feet  from  center  to  center  of  piers,  and 
the  piers  to  be  18  feet  in  thickness  on  the  low-water  line ;  deducting 
therefor  9  feet  from  each  of  the  piers— 18  feet— the  clear  width  of  the 
main-channel  span  is  507  feet,  as  required  by  the  act.  The  back-chan- 
nel span,  adopting  the  same  method  of  measurement,  is  found  to  be  416 
feet  from  center  to  center  of  piers,  from  which  deducting  16  feet  for 
width  of  piers,  leaves  400  feet  clear  width,  as  required  by  law. 

The  plan  also  shows  the  bridge  to  be  80  feet  above  low  water  to  the 


Digitized  by  LjOOQ IC 


APPENiDIX  WW — ABRIDGING  NAVIGABLE   WATERS.         2507 

lowest  part  of  the  superstructare  of  the  bridge,  which  is  also  in  accord- 
ance with  the  requirements  of  the  act. 

It  is  accordingly  recommended  that  the  plan  as  submitted  be  ap- 
proved. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 
Brig.  Oen.,  Chief  of  Engir^ers. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 
(Through  the  Acting  Judge  Advocate  General,  U.  S.  Army.) 

[First  indorsement.] 

War  Department, 
Judgb-Advocatb-General's  Office, 

WashingtOHj  D.  0.,  J'Ane  4,  1888. 
Respectfully  forwarded  to  the  Secretary  of  War,  with  instrument 
(prepared  in  duplicate)  for  his  approval  of  the  plans  of  the  proposed 
bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio  River 
at  the  month  of  Cork's  Run,  Allegheny  County,  Pa. 

There  is  no  extract  from  the  company  minutes  showing  the  names  of 
the  present  ofEicers  of  the  company  with  the  papers.  With  this  excep- 
tion, the  papers  required  by  the  War  Department  circular  of  July  31, 
1886,  are  complete. 

G.  KoRMAN  Libber, 
Acting  Judge- Advocate- Oeneral. 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  City^  June  19,  1888. 
Sib  :  I  have  the  honor  to  return  one  copy  of  an  instrument  indicating 
Ane  approval  by  this  Department  of  the  plans  and  location,  as  shown  on 
6he  accompanying  map,  of  the  bridge  authorized  to  be  constmcted  by 
die  "Ohio  Connecting  Railway  Company- "  over  the  Ohio  River  near  the 
month  of  Cork's  Run,  Allegheny  County,  Pa.,  under  the  act  of  Congress 
approved  May  14, 1888. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
Mr.  M.  J.  Becker, 

Chief  Engineer  Ohio  Connecting  Railway  Company^  Pittsburgh^  Pa. 


W  W  20. 


FRIDGE  OF  the  GEORGIA  PACIFIC  RAILWAY  COMPANY  ACROSS  THE  TOM- 
BIGBEE   RIVER  AT    WAVERLY,    MISSISSIPPI,  AUTHORIZED  BY  ACT  OF 

congress  of  march  3,  1«87.   [the  act  of  april  2,  1888,  changes 
the  name  of  this  company  to  railway  instead  of  railroad.] 

The  Georgia  Pacific  Railway  Company, 

Birmingham^  Ala,y  May  16,  1888. 
Dear  Sir:  As  you  are  aware  there  has  already  been  approved  by 
the  War  Department  the  plans  for  the  erection  of  a  draw-bridge  by 
this  company  crossing  the  Tombigbee  Biver  at  Columbus,  Miss.    We 
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havo  now  in  contemplation  a  change  of  roate  which  has  in  view  the 
crossing  of  the  Tombigbee  River  at  a  point  9  miles  above  Columbus 
known  a«  Waverly.  Should  this  line  be  adopted,  we  presume  the  De- 
paCrtment  will  consider  the  necessity  of  our  still  building  the  draw- 
bridge, although  no  boats  have  ascended  the  river  beyond  the  point  of 
contemplated  bridge  site  in  the  past  four  years.  We  have  therefore 
prepared  plan  for  a  bridge  giving  220  feet  draw,  which  we  respectfully 
submit  for  approval. 

You  will  find  appended  to  the  papers  herewith  an  agreement  (in  du- 
plicate) executed  by  the  president  of  this  company,  which  agreement  is 
similar  to  the  one  heretofore  executed  by  him  in  the  matter  of  our  pro- 
posed bridge  across  Tombigbee  Biver  at  Columbus.  I  learn  from  the 
president  that  the  information  required  by  the  War  Department  as  to 
the  directors  and  officers  of  this  company  for  the  current  year,  and  as 
to  the  acceptance  by  this  company  of  the  several  acts  of  Congress  men- 
tioned in  the  agreement,  has  been  heretofore  furnished,  and  is  now 
filed  with  the  papers  pertaining  to  the  bridges  already  authorized.  This 
has  been  done  in  order  to  save  time  in  the  transmission  of  the  papers 
back  and  forth,  the  necessities  of  our  construction  being  urgent.  We 
would  therefore  ask  that  you  give  this  matter  your  earliest  convenient 
attention. 

Yours,  truly, 

I.  Y.  Sage, 
Oeneral  Manager. 

Chibp  of  Engineers,  U.  S.  A. 

[  First  indoradmont.  ] 

Office  Cihef  of  Engineers, 

U.  S.  Army, 
May  23, 1888. 

Respectfully  submitted  to  the  Secretary  of  War. 

Plans  for  a  bridge  across  the  Tombigbee  Biver  at  Columbus,  Miss., 
submitted  by  the  Georgia  Pacific  Railway  Company,  were  approved  by 
the  Secretary  of  War  April  28, 1888,  as  will  appear  from  the  papers 
herewith.  The  railway  company  now  contemplates  a  change  in  the 
location  of  its  proposed  bridge  from  Columbus,  Miss.,  to  Waverly,  a  point 
on  the  river  9  miles  above,  and  ask&for  the  approval  of  the  War  Depart- 
ment thereof.  The  plan  submitted  covers  the  whole  of  the  water-way 
of  the  river  with  its  draw-spans,  which,  as  nearly  as  can  be  ascertained 
from  the  drawings,  are  of  sufficient  width  for  the  purposes  of  naviga- 
tion at  the  proposed  new  location. 

The  act  of  March  3,  1887,  providing  for  the  construction  of  bridges 
across  the  Sunflower,  Yazoo,  and  Tombigbee  rivers,  authorizes  the 
Georgia  Pacific  Railway  to  build  bridges  **at  such  points  as  may  here- 
after be  selected  by  said  railway  company  for  crossing  said  rivers  with 
its  railroad  line,  the  said  bridges  to  be  so  constructed  as  not  to  interfere 
with  the  navigation  of  said  rivers,"  and  it  is  assumed  that  under  this 
provision  the  railway  company  may  change  the  location  of  the  proposed 
bridge,  the  plans  already  approved  having  been  first  canceled. 

The  information  already  furnished  by  the  company  in  accordance  with 
the  requirements  of  the  rule  of  the  War  Department  dated  July  31, 
1886,  will,  it  is  supposed,  suffice  in  the  case  of  the  bridge  now  proposed. 

Previous  papers  herewith. 

J.  C.  DUANEy 

Brig.  Gen.,  OMrf  <tf  Ungineen. 
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ISecond  indorsement.] 

War  Department,  May  26, 1888. 
Bespectfally  referred  to  the  Acting  Jadge-Advooate-General  to  pre* 
pare  the  approval  in  duplicate,  which  will  be  drawn  so  as  to  annul  the 
former  authority  granted  April  28, 1888. 
By  order  of  the  Secretary  of  War. 

Sam^l  Hobgkins, 
Acting  Chief  Clerk. 

iThiid  indorsement.  1 

War  Department, 
Judgb-AdvooatbGeneral's  Office, 

Washington  D.  0.,  June  1, 1888. 
Bespectfully  returned  to  the  Secretary  of  War,  with  instrument  (pre- 
pared  in  duplicate)  for  approval  of  plans  of  a  bridge  across  the  Tom- 
bigbee  Biver,  Mississippi,  drawn  so  as  to  annul  the  authority  granted 
April  28, 1888. 

G.  Norman  Libber, 
Acting  Judge-Advooate-Oeneral. 


I^TTER    op  JOHN  W.  JOHNSTON,    PRESIDENT  OP  THE    GEORGIA  PA- 

cipio  railway  company. 

The  Georgia  Paoipio  Railway  Company, 

Birmingham^  Ala,j  June  13, 1888. 
Sir:  I  beg  to  acknowledge  your  esteemed  favor  of  June  4,  inclosing  an 
instrument,  in  duplicate,  indicating  approval  by  the  Secretary  of  War 
of  amended  design  and  location  for  our  Tombigbee  Eiver  Bridge.  I 
have  executed  these  papers,  and  now  return  the  same  herewith  to  the 
Department  for  completion.  I  beg  to  add  that  the  approved  plans  for 
the  bridge  over  the  Tombigbee,  at  Columbus,  were  returned  to  the  Sec< 
retary  of  War  for  cancellation  by  registered  letter  dated  May  31. 

Hoping  to  receive,  at  an  early  day,  our  copy  of  the  perfected  papers, 
as  above,  I  have  the  honor  to  be,. 

Very  respectfully,  your  obedient  servant, 

Jno.  W.  Johnston, 
Hon.*  William  C.  Endicott,  President. 

Secretary  of  War. 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  City,  June  20, 1888. 
Sir:  I  have  the  honor  to  return  one  copy  of  an  instrument  indicating 
the  approval  by  this  Department  of  the  plans  and  location  of  a  proposed 
bridge,  to  be  constructed  by  the  Georgia  Pacific  Railway  Company 
across  the  Tombigbee  River  at  Waverly,  Miss. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
John  W.  Johnston,  Esq., 

President  Georgia  Pacific  Railway  Company^ 

J^irmingham^  Ala, 
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W  W  21. 

BRIDGE  OF  THE  MEMPHIS  AND  CHARLESTON  RAILROAD  COMPANY 
ACROSS  THE  TENNESSEE  RIVER  AT  CHATTANOOGA,  TENNESSEE,  AU- 
THORIZED  BY  ACT  OF  CONGRESS  OF  FEBRUARY  28,  1887. 

Enoxyille,  Tenn.,  January  30, 1888. 
Sir:  Under  an  actof  Congress,  approved  Febraary  28, 1887,  entitled 
<<  An  act  to  authorize  the  construction  of  a  bridge  across  the  Tennessee 
Bivcr  at  or  near  Ohattanooga,  Tennessee,''  the  Memphis  and  Charleston 
Bailroad  Company  is  authorized  to  construct  and  maintain  a  bridge  and 
approaches  thereto  over  the  Teonessee  Eiver  at  or  near  Chattanooga, 
iu  Hamilton  County,  Tenn.  In  conformity  to  the  requirements  of  sec- 
tion 4  of  said  act,  I  send  you  by  Soutbern  Express,  for  your  examination 
and  approval,  a  map  of  the  river  1  mile  above  and  below  the  proposed 
site,  showing  the  location  of  the  proposed  bridge,  course  of  the  river, 
currents,  contour  lines,  etc. 
Yours,  respectfully, 

C.  H.  Hudson, 
Oeneral  Manager  Memphis  and  Charleston  Railroad. 
The  Hon.  Secretary  op  War. 

[Irint  Indoreement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  4, 1888. 

Eespectfully  referred  to  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
for  examination  and  early  report. 

By  command  of  Brigadier-CreDeral  Dnane. 

Jas.  C.  Post, 
Major  of  Engineers. 

[Second  indoreement.] 

Engineer  Office,  U.  S.  Army, 
Chattanooga^  Tenn.^  March  10, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers. 

It  is  believed  that  the  interests  of  navigation,  taking  into  considera- 
tion the  probable  future  commerce  on  the  Tennessee  Kiver,  require  all 
drawbridges  to  have  a  clear  opening  on  each  side  of  the  pivot-pier  of 
at  least  160  feet,  and  as  this  length  has  been  adopted  for  several  other 
bridges  now  contemplated,  I  respectfully  recommend  that  the  same  be 
required  in  this  case,  and  that  it  be  made  the  ruling  length  in  all 
bridges  hereafter  built  across  this  river. 

I  would  also  recommend  that  the  lowest  part  of  the  superstructure 
shall  be  not  less  than  70  feet  above  low  water.  This  is  the  height  the 
drawing  indicates,  though  the  figures  are  not  stated. 

I  also  recommend  that  the  length  of  the  fixed  spans  be  increased  so 
as  to  give  at  least  175  feet  clear  space  between  piers  at  the  ordinary 
stage  of  water,  and  that  no  riprap  or  other  obstructions  be  allowed 
about  the  bases  of  piers.  This  latter  modification,  it  is  thought,  will 
not  materially  increase  the  cost  of  the  bridge,  as  the  number  of  spans 
and  piers  will  be  reduced. 

It  will  be  observed  that  no  current  observations,  except  at  near  low 
water,  are  shown  on  the  map  presented  by  the  railroad  company. 

The  engineer  of  the  company  explains  that  during  and  since  the  taking 
of  his  observations  the  river  has  not  reached  a  height  which  would 
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caase  any  considerable  variation  in  the  direction  of  the  currents  fromi 
those  shown.  This  is  probably  the  faet,  as  the  banks  for  some  distance, 
above  and  below  the  proposed  site  are  nearly  straight  and  parallel,  andl 
no  deviations  in  the  current  are  likely  to  occur  until  after  the  river 
leaves  its  banks.  I  would  therefore  suggest  that  the  requirement  of 
current  observations  at  all  stages  be  waived  in  this  case.  The  loca- 
tion of  the  bridge  is  satisfactory,  and  also  that  of  the  piers  if  modified 
in  accordance  with  the  recommendations  above  stated. 

J.  W.  Barlow, 
Lieut  Col.  of  Engineers. 


letter  of  the  secretary  op  war  to  mr.  o.  h.  hudson,  gen- 
eral manager  memphis  and  charleston  railroad  company. 

War  Department, 
Washington  City,  March  19, 1888. 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  30th  of  January  last,  inclosing,  for  examination  and  approval,  a 
map  showing  the  plan  and  location  of  the  bridge  which  the  Memphis 
and  Charleston  Eailroad  Company  proposes  to  construct  across  the 
Tennessee  Eiver  at  or  near  Chattanooga,  Tenn.,  under  the  authority ' 
conferred  by  the  act  of  Congress  approved  February  28, 1887. 

In  reply,  I  beg  to  invite  attention  to  the  inclosed  report  of  the  16th  in- 
stant on  the  subject,  from  the  Acting  Chief  of  Engineers,  and  to  the 
accompanying  copy  of  a  report  of  the  10th  instant  from  Lieut.  Col.  J. 
W.  Barlow,  Corps  of  Engineers,  who  recommends  that  a  clear  opening 
on  each  side  of  the  pivot-pier  of  at  least  160  feet  be  required  in  this 
case ;  that  the  lowest  part  of  the  superstructure  be  not  less  than  70  feet 
above  low  water,  and  that  the  length  of  the  fixed  spans  be  increased  so 
as  to  give  at  least  175  feet  clear  space  between  piers  at  the  ordinary 
stage  of  water,  these  recommendations  being  concurred  in  by  the  Acting 
Chief  of  Engineers. 

I  beg  to  request,  as  suggested  by  the  Acting  Chief  of  Engineers,  that 
the  plans  be  modified  so  as  to  conform  to  the  views  of  Colonel  Barlow, 
and  that  they  be  submitted  in  duplicate. 

I  also  inclose  a  copy  of  Departiuent  rule  of  July  31, 1886,  which  is  Jre- 
quired  to  'be  observed  when  application  is  made  for  approval  by  the 
Secretary  of  War  of  plans  for  bridges.         ♦ 

Very  respectfully,  your  obedient  servant, 

William  C.  Endicott, 

Secretary  of  War^ 
Mr.  C.  H.  Hudson, 

General  Manager  Memphis  and  Charleston 

Railroad  Company^  Knoxville^  Tenn. 


letter  of  mr.  c.  h.  hudson,  general  manager  memphis  and 
charleston  railroad  company. 

East  Tennessee,  Virginia  and  Georgia  Eailway  Co., 

Office  of  General  Manager, 

KnoxvillCj  Tenn.,  May  19,  1888. 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of  March 
19,  and  in  response  thereto  I  beg  to  submit  herewith,  in  duplicate,  modi- 
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fled  plans  for  the  proposed  bridge  of  the  Mempjiiis  and  Gharlestou  Bail- 
road  across  the  Tennessee  River  near  Chattanooga,  Tenn.  After  farther 
and  careful  consideration  of  the  location,  however,  it  has  seemed  to  us 
that  the  length  of  span  recommended  by  Colonel  Barlow  is  somewhat 
greater  than  is  necessary',  and  greater  than  would  be  economically  em- 
ployed to  cover  the  space,  besides  making  the  bridge  proper  longer 
than  would  be  needed  from  the  contour  of  the  ground.  The  plan,  as 
herewith  returned,  shows  270  feet  between  piers,  instead  of  275  as  recom- 
mended, thus  making  the  total  length  of  the  bridge  less,  and  at  the 
same  time,  as  we  believe,  reducing  the  cost  per  foot  of  the  structure  a 
trifle.  It  is  our  desire  to  conform  to  the  wishes  of  the  Department,  but 
we  have  believed  that  the  results  desired  by  them  are  attained  in  this 
plan,  and  we  would  respectfully  ask  that  the  matter  be  considered.  I 
have  the  honor  also  to  transmit  a  certified  copy  of  the  act  of  incorpora- 
tion of  the  Memphis  and  Charleston  Eailroad ;  a  certified  copy  of  the 
original  minutes  of  the  same  company,  showing  the  original  organiza- 
tion, location  of  the  first  board  of  directors,  etc. ;  also,  a  certified  list 
of  the  oflBcials  of  the  same  company  j  also  certified  copy  of  the  resolu- 
tion of  the  board  of  directors  accepting  the  pi'ovisions  of  the  act  of 
Congress  authorizing  the  proposed  bridge. 
Yours,  respectfully, 

C.  n.  Hudson, 
General  Manager. 
Hon.  William;  0.  Enmcdtt, 

Secretary  of  War. 

[Indorsement.] 

Office  Chief  of  BNomEBES, 

U.  S.  Aemy, 
May  as,  1888. 

Respectfully  referred  to  Lieut.  Ool.  J.  W.  Barlow,  Corps  of  Engineers, 
for  examination  and  early  report 

•  •••••• 

All  of  the  papers  to  be  returned. 

By  command  of  Brigadier-General  Duane. 

Jab.  0.  Post, 
•  Major  of  Engineers. 

[Indonement] 

Engineeb  (Jffiob,  U.  S.  Abmy, 
Chattanooga^  Tenn.^  June  13, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers. 

Upon  further  consideration,  I  am  of  the  opinion  that  the  lengths  of  the 
fixed  spans  can  be  established  at  270  feet,  in  the  clear,  without  detri- 
ment to  the  interests  of  navigation.  When  consulting  in  March  last 
with  the  engineer  of  the  Memphis  and  Charleston  Railroad  Company 
having  this  bridge  matter  in  charge,  I  deemed  that  275  feet  was  desir- 
able. It  was  then  thought  that  the  said  engineer  acquiesced  in  a  span 
ot  275  feet  length,  but  as  there  is  apparently  some  misunderstanding  in 
reference  thereto  (the  275  feet  having  been  understood  by  the  engineer 
as  "  between  pins''  instead  of  between  piers),  and  more  particularly  as 
the  proposed  bridge  is  to  be  constructed  above  Chattanooga,  which  city 
may  be  reasonably  coasidered  as  the  head  of  navigation  of  the  Lower 
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Tennessee  River  boats,  I  respectfally  recommend  for  adoption  the  sev- 
eral distances  as  follows : 

Feet. 

Height  of  lowest  part  of  saperstructure  above  low  water 70 

Clear  width  of  opening  between  piers  on  either  side  of  draw-pier,  at  10  feet  above 

low  water 160 

Clear  width  between  piers  of  fixed  spans,  at  10  feet  above  low  water 270 

as  shown  on  the  Government  gange  at  Chattanooga,  and  that  no  rip- 
rap or  other  obstrnctions  be  placed  about  the  bases  of  tlie  piers. 

Upon  the  maps  (blue  prints)  submitted  the  horizontal  distances  are 
given  on  the  line  of  extreme  high  water  of  1867 ;  these  should  be  on  a 
line  10  feet  above  zero. 

With  the  concurrence  of  the  general  manager,  Mr.  C.  H.  Iladson,  I 
have  indicated  on  the  blue  prints  the  lines  and  distances  above  referred 
to.  •  These  distances  do  not  acconi  exactly  with  the  scale  of  the  drawing, 
but  should  govern  in  the  construction  of  the  bridge. 

Having  reference  to  my  indorsement  of  March  10,  the  length  of  fixed 
span  recommended  should  read  275  feet,  and  not  175  feet,  as  stated  by 
clerical  error. 

J.  W.  Barlow, 
Lieut  CoU  of  Engineers. 

flodorsemoDt] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  20,  1888. 

Eespectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  U.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
the  13th  instant,  whose  views  and  recommendations  as  given  therein 
are  concurred  in  by  this  office. 

It  will  appear  that  he  recommends  that  the  height  of  the  lowest  part 
of  the  superstructure  of  the  bridge  above  low  water  be  70  feet ;  that 
the  char  width  of  opening  between  piers  on  either  side  of  the  draw- 
pier,  at  10  feet  above  low  water,  be  160  feet,  and  that  the  clear  width 
between  piers  of  fixed  spans,  at  10  feet  above  low  water,  be  270  feet, 
and  also  that  no  riprap  or  other  obstruction  be  placed  about  the  bases 
of  the  piers. 

With  the  concurrence  of  General  Manager  Hudson,  Colonel  Barlow 
has  indicated  on  the  blue  prints  giving  plan  and  location  of  the  bridge 
the  Hues  and  distances  above  referr^  to,  which,  however,  while  not 
according  exactly  with  the  scale  of  the  drawing,  should  govern  in  the 
construction  of  the  bridge. 

The  papers  required  by  the  rule  of  the  War  Department  of  July  31, 
1886,  are  herewith. 

J.  C.  DUANE, 
Brig.  Oen.^  Chief  of  Engineers. 

[iDdursement.] 

War  Department, 
judab-advooate-general's  office, 

Washington,  J>.  0.,  June  22,  1888. 
BespectfuUy  forwarded  to  the  Secretary  of  War,  with  formal  instru- 
ment (prepared  in  duplicate)  for  his  approval. 

G.  NOBMAN  LlEBER, 

Acting  Judge-Advocate-Qeneral. 
ENG  88 158 
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letter  of  the  war  department  to  c.  h.  hudson,  esq. 

,    War  Department, 
Wa8hingto7i  City,  July  12,  1888. 
Sir  :  I  Lave  the  honor  to  transmit  herewith  for  retention  by  your 
company  a  copy  of  an  instrument,  duly  executed  by  the  Secretary  of 
War,  approving  the  plan  and  location  of  a  proposed  bridge  over  the 
Tennessee  River  at  or  near  Chattanooga,  Tenn.,  to  be  constructed  by 
the  Memphis  and  Charleston  Bailroad  Company  in  accordance  with  the 
act  of  Congress  approved  February  28, 1887. 
Very  respectfully, 

Saml.  Hodokins, 
Acting  Chief  Clerk. 

Mr.  C.  H.  Hudson, 

Oeneral  Manager  Memphis  and  Charleston  Railroad, 

Knoxville^  Tenn. 


WW  22. 


bridge  OF  THE  KANSAS  CITY  AND  MEMPHIS  RAILWAY  AND  BRIDGE 
COMPANY  ACROSS  THE  MISSISSIPPI  RIVER  AT  MEMPHIS,  TENNESSEE, 
AUTHORIZED  BY  ACT  OF  CONGRESS  OF  APRIL  24,  1888. 

[Morison  &.  Corthell.  conAnlting  and  constrnctlog  en|;incen.] 

CHICAGO,  May  5,  1888. 

Sir  :  In  accordance  with  the  request  of  Mr.  Geo.  H.  Kettleton,  pres- 
ident Kansas  City  and  Memphis  Railway  and  Bridge  Company,  we 
present  in  persou,  by  the  hands  of  our  Mr.  Corthell,  for  your  approval, 
the  maps,  plans,  and  papers  relating  to  a  proposed  bridge  over  the  Mis- 
sissippi Biver  at  Memphis,  Tenn. 

These  documents  are  as  follows : 

(1)  Articles  of  id  corporation  of  the  Kansas  City  and  Memphis  Railway  and  Bridge 
Company. 

(2)  Copy  of  minutes  of  a  meeting  of  incorporators  and  directors  of  the  Kansas  City 
and  Memphis  Railway  and  Bridge  Company. 

(3)  Extract  from  the  minntes  of  a  meeting  of  the  incorporators  and  directors  of  the 
Kansas  City  and  Memphis  Railway  and  Bridge  Company,  showing  the  oflBcersof  said 
company. 

(4)  Copy  of  proceedings  of  the  board  of  directors  of  the  Kansas  City  and  Memphis 
Railway  and  Bridge  Company,  accepting  the  provisions  of  the  act  of  Congreas  en- 
titled *' An  act  to  authorize  the  construction  of  a  bridge  across  the  Mississippi Rl^er 
at  Memphis,  Tennessee/'  approved  A^ril  24,  1888. 

(5)  Kansas  City  and  Memphis  Railway  and  Bridge  Company  submitting  to  the 
honorable  Secretary  of  War,  map,  designs,  and  papers  as  required  by  rule  estabUshed 
by  the  honorable  Secretary  of  War  July  31,  1880. 

(6)  Kansas  City  and  Memphis  Railway  and  Bridge  Companv  authorizing  MeascB. 
Morison  &,  CortheU  to  present  plans  and  papers  to  the  honorable  Secretary  of  War. 

(7)  A  map,  in  duplicate,  of  the  river  at  the  location  of  the  proposed  bridge,  with 
soundings,  current-lines,  shore-lines,  topography,  etc.,  as  required  by  the  act  of  Con- 
gress. 

(8)  A  plan,  elevation,  and  sections,  in  duplicate,  of  the  proposed  bridge,  showing 
the  clear  width  of  spans  and  the  clear  height  of  the  superstructure  above  nigh  water, 
as  required  by  the  act  of  Congress. 

We  desire  to  call  your  attention  to  the  fact  that  the  act  of  Congress 
requires  three  spans  of  certain  minimum  lengths.  These  three  spans 
occupy  the  entire  width  of  the  river.  The  order  of  these  three  spans 
is  also  definitely  determined  as  we  understsuid  it.    We  have  therefore 
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had  HO  choice  in  making  the  arrangement  and  lengths  of  spans,  but 
have  conformed  the  plans  submitted  to  the  exact  requirements  of  the 
act  of  Congress,  no  other  design  being  admissible. 

As  it  will  require  considerable  time  to  perfect  the  plans  of  the  super- 
structure of  this  bridge,  which  will  be  one  of  the  largest  in  some  re- 
spects in  the  world,  with  peculiar  and  somewhat  difficult  conditions  im- 
posed by  the  act  of  Congress,  we  respectfully  request  the  privilege  of 
revising  the  superstructure  design  should  further  study  show  it  to  be 
necessary  in  order  to  comply  with  the  requirements  of  economy  and 
stability,  it  being  understood,  however,  that  the  clear  width  and  clear 
height  as  shown  on  the  plans  now  submitted  shall  not  in  any  case  be 
changed. 

We  present  these  plans  at  this  early  date  as  it  is  of  great  importance 
to  commence  the  work  of  construction  at  once  in  order  to  take  advan- 
tage of  the  next  season  of  low  water  in  the  river.  It  will  require  some 
little  time  to  obtain  the  material  for  the  foundations,  and  we  wish  to 
have  the  orders  for  it  given  as  soon  as  possible.  This  we  can  not  do 
until  you  have  approved  the  plans  now  submitted. 

We  therefore  respectfully  request  that  your  approval  be  given  as 
soon  as  practicable. 

We  are,  sir,  yours,  respectfully, 

MORISON  &  CORTHELL, 

Engineers^ 
Per  E.  L.  Corthell. 
Hon.  William  C.  Bndicott, 

Secretary  of  War. 

[First  lndorMmeBt.1 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  9,  1888. 
Respectfully  returned  to  the  Secretary  of  War. 
The  within  plans  appear  to  be,  upon  examination,  in  accordance  with 
the  requirements  of  ''An  act  to  authorize  the  construction  of  a  bridge 
across  the  Mississippi  Biver  at  Memphis^  Tennessee,"  approved  April 
24,  1888,  and  with  the  view  to  further  compliance  with  its  provisions, 
it  is  recommended  that  they  be  referred  for  consideration  of  a  Board  of 
Engineers,  to  consist  of  the  following-named  officers:  Lieut.  Col.  W. 
E.  Merrill,  Maj.  O.  H.  Ernst,  Capt.  D.  C.  Kingman^  with  Lieut.  C.  E. 
Gillette  as  recorder ;  the  Board  to  meet  at  Memphis,  Tenu.,  upon  the 
cal]  of  the  senior  member,  as  soon  as  practicable,  due  notice  being  given 
through  the  public  press  of  the  time  and  place  of  the  meeting.  With 
the  sanction  of  the  Secretary  the  order  convening  the  board  will  be 
issued  from  this  office. 

J.  C.  Duane, 
Brig.  Gen.j  Chief  of  Engineers. 

[Second  Indorsement.! 

War  Department, 

May  10,  1888. 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
The  Board  will  be  instructed  to  require  that  all  objections  be  pre- 
sented in  writing. 
By  order  of  the  Secretary  of  War. 

Samuel  HoDaoNs, 

Acting  Chief  Cleric. 
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f  Third  indonemeot.] 

War  Department, 

July  10,  18S8. 

A  majority  of  the  Board  of  EDgineers  reports  that  the  maio  span  of 
the  bridge  o\\  the  Memphis  side  of  the  river  should  be  1,000  feet  in 
length;  that  the  other  two  spans  should  be  600  feet  in  length,  and  the 
whole  structure  should  be  75  feet  above  high  water. 

Upon  a  careful  examination  of  the  evidence  in  this  case,  and  the  i)e 
culiar  methods  of  navigation  by  tows,  it  appears  that  the  miDimuoi 
width  of  700  feet  for  the  main  span  named  in  the  act  of  Congress  is  more 
than  ample  and  sufficient  for  all  kinds  of  navigation  on  the  river  except 
the  tows,  which,  of  different  lengths  varying  from  660  to  900  feet,pa8a 
down  the  main  channel  controlled  by  a  single  steam-boat. 

The  usual  length  of  these  tows  is  780  feet  and  the  width  205  feet,  and 
m  one  instance  a  tow  of  1,032  feet  in  length  is  reported. 

When  these  tows  are  in  line  and  under  control  they  would  have  no 
difficulty  in  passing  a  bridge  much  less  than  700  feet  in  width ;  but  oc- 
casionally, under  existing  methods,  they  can  not  be  thus  controlled,  and 
may  float  down  side  on  or,  in  other  words,  lengthwise  across  the  stream. 
In  this  condition  guidance  is  impossible,  and  it  is  difficult  to  see  how 
any  practicable  length  of  span  could  injure  safety.  The  obvious  pro- 
vision against  such  an  accident  is  to  increase  the  controlling  power  anil 
insure  safe  guidance  from  the  start,  or  to  reduce  the  length  and  siz^of 
the  tows.  It  may  also  be  observed  that  a  tow,  thus  floating  helplessly 
down  at  right  angles  to  the  current,  would  be  a  serious  and  dangerous 
obstruction  to  all  other  methods  of  river  navigation. 

While  the  rights  of  navigation  in  navigable  rivers  are  to  be  jealously 
guarded  and  protected,  the  right  to  cross  such  streams  by  bridges  to 
transport  freight  and  passengers  can  not  be  disregarded.  There  must 
in  such  cases  be  mutual  concession  and  such  adjustments  in  the  meth- 
ods of  transportation  on  the  stream  and  in  the  construction  of  bridges 
over  it,  that  the  privileges  of  both  may  be  enjoyed  and  preserved. 

To  require  such  extreme  length  of  bridge  on  the  one  hand  as  would 
permit  navigation  by  tows  in  the  same  manner  as  if  there  was  no  bridge^ 
would  be  as  unreasonable  as  to  construct  the  bridge  in  such  a  manner 
as  practically  to  destroy  all  transportation  by  tows. 

1  am  unable,  therefore,  to  approve  this  report  so  far  as  the  width  of 
the  main  channel-span  is  concerned. 

It  appears  that  the  width  of  the  river  at  the  site  selecte<l  and  ap- 
proveU  by  the  Board  is  1,070  feet  at  low  water.  The  width  of  the  pro- 
posed piers  is  about  20  feet  each.  The  minimum  length  of  the  maiu 
channel-span  is  fixed  by  law  at  700  feet  and  the  other  two  spans  at  GOO 
feet  each,  to  which  add  40  feet  for  the  width  of  the  two  piers,  we  have 
1,940  feet,  or  30  feet  less  than  the  width  of  the  river  at  low  water. 
One  span  730  feet  long  and  two  spans  600  feet  long  in  the  clear  will  make^ 
with  40  feet  for  the  width  of  two  piers,  a  bridge  ],070  feet  long.  It  i» 
better  to  add  the  30  feet  to  the  main  span,  rather  than  divide  it  between 
the  shorter  spans. 

Plans  may  be  submitted  by  the  railway  and  bridge  company  giving* 
a  main  channel-span  on  the  Memphis  side  of  the  river  730  feet  long  in 
the  clear  at  low  water,  and  two  other  spans  600  feet  long  in  the  clear 
at  low  water,  the  end  piers  to  be  placed  at  low  water  on  either  shore, 
so  that  the  three  spans  will  cover  the  entire  width  of  the  river  at  low 
water.  All  the  necessary  aids  to  navigation  in  passing  under  the 
bridge  can  not  now  be  detemiineci,  but  the  railway  and  bridge  company 
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may  cousider  the  qaestion  of  a  gaiding  pier,  with  proper  gaards  to  the 
bridge  pier  on  the  Memphis  side,  for  protection  to  navigation,  or  that 
of  placing  the  pier  on  the  Memphis  8ide  in  9  feet  of  water  at  the  highest 
dtage,  making  the  long  span  770  ieet. 

The  law  requires  that  the  bridge  shall  be  so  constructed  as  to  provide 
for  the  passage  of  wagons  and  vehicles  of  all  kinds  and  for  the  transit 
of  animals. 

Drawings  must  be  submitted  in  compliance  with  the  law,  shcwiog  a 
«ros8-8ection  of  the  bridge  aud  the  roadways  ))roposed. 

William  0.  Endioott, 

Secretary  of  War. 


JiEPOBT   OF  no  aud   OF  ENGINEERS. 

Memphis,  Tenn.,  May  26,  1888. 

Sir  :  The  Board  of  Officers  of  the  Corps  of  Engineers,  U.  S.  Army, 
<)onveued  by  Special  Orders  No.  26,  dated  Headquarters  Oorps  of  En- 
gineers, n.  S.  Army,  Washington,  D.  C,  May  10,  1838,  to  examine  and 
report  npon  the  plaos  of  the  proposed  brid(|^e  across  the  Mississippi 
River  at  Memphis,  Teuu.,  submitted  by  the  Kausa«  City  and  Memphis 
Railway  and  Bridge  Company,  would  respectfully  snbmit  the  following 
report: 

Before  entering  upon  the  details  of  the  proposed  bridge  it  is  advis- 
able to  describe  the  locality. 

The  city  of  Memphis  is  situated  on  a  bluff  on  the  left  bank  of  the 
Mississippi  River,  at  the  confluence  of  Wolf  River,  and  has  a  water- 
front on  the  Mississip})i  of  about  3  miles,  beginning  at  the  month  of  Wolf 
River  and  extending  to  near  the  head  of  President's  Island.  At  this 
island  the  river  divides  into  two  channels  of  nearly  equal  size.  The 
western  channel  was  the  main  channel  until  within  the  last  two  years, 
4Bince  which  time  the  best  water  has  been  found  in  the  eastern  channel, 
though  the  difference  between  the  two  in  navigability  is  not  great. 

On  the  shore  opposite  Memphis  is  the  small  village  of  Hopefleld, 
mainly  occupied  by  persons  employed  at  the  railroad  transfer  boats. 

Above  the  city  there  is  a  sharp  bend  in  the  river  whose  apex  is  about 
4  miles  above  Wolf  River.  From  this  bend  the  current  sets  directly 
towards  the  Memphis  shore,  with  a  strong  scour  against  the  upper  side 
"of  the  Hopefield  peninsula.  Since  1877  half  a  mile  in  width  of  the  point 
of  this  peninsula  has  washed  away,  and  the  present  point  is  about  a 
mile  lurther  down-stream  than  was  the  case  eleven  years  ago.  Formerly 
the  current  struck  the  left  bank  above  the  mouth  of  Wolf  River,  and 
followed  the  Memphis  front  tangentially.  As  the  point  of  impact  moved 
down-stream  the  angle  of  the  current  with  the  Memphis  ehore  became 
more  nearly  a  right  angle,  and  the  scouring  effect  on  the  bank  became 
«o  great  that  expensive  works  of  protection  had  to  be  built  along  a  large 
part  of  the  city  front.  To  prevent  this  condition  from  getting  worse  it 
was  also  necessary  to  revet  the  upper  side  of  the  Hopefield  peninsula. 
The  Memphis  revetment  extends  over  about  2  miles  of  the  city  front, 
and  has  been  very  successful,  but  should  be  continued  to  the  lower  end 
of  the  bluffs.  The  Hopefield  revetment  extends  over  a  distance  of  about 
2^  miles,  and  ought  to  have  been  carried  to  the  point,  a  further  distance 
^f  about  a  mile,  but  it  was  necessarily  stopped  by  lack  of  funds. 

In  passing  the  front  of  Memphis  a  floating  object  comes  out  of  the 
Hopefield  Bend  heading  straight  for  the  upper  end  of  the  city  wharf; 
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it  i8  then  deflected  to  the  right  by  the  carrent,  turning  an  angle  of  100 
degrees  while  passing  the  main  part  of  the  city,  and  turning  another 
angle  of  about  25  degrees  to  the  lefb  while  passing  into  the  eastern  or 
Tennessee  chute  of  President's  Island.  Should  it,  however,  be  drawn 
into  the  western  or  Arkansas  chute,  it  would  turn  an  angle  to  the  right 
of  about  90  degrees. 

This  is  the  course  that  all  river  craft  must  follow  as  they  pass  the 
city  of  Memphis,  and  the  excessive  curvature  in  a  short  distance,  with 
its  accompanying  whirls  and  boils,  is  the  reason  why  this  part  of  the 
river  is  always  dreaded  by  navigators.  We  have  been  informed  that 
coal  tows  never  attempt  to  run  Memphis  at  night,  and  we  know  that 
the  only  tow  of  coal  that  passed  Memphis  while  the  Board  was  in  ses- 
sion, towed  by  the  W.  W.  O^Neil^  laid  up  all  night  at  a  point  above  the 
mouth  of  Wolf  Kiver,  although  the  stage  of  the  river  was  only  about 
23  feet  on  the  gauge,  high  water  being  35.3  feet  on  the  same  gauge* 

On  the  other  hand,  we  are  informed  by  Captain  Haarstick,  president 
of  the  Mississippi  Valley  Transportation  Company,  that  his  tows,  which 
are  chiefly  used  to  carry  grain,  flour,  and  merchandise,  are  forced  by 
competition  to  run  night  and  day,  and  that  their  pilots  have  standing 
orders  to  <^  flank"  all  sharp  bends  of  the  river,  in  which  class  the  bend 
at  Memphis  is  one  of  the  chief. 

Accompanying  this  report  are  two  diagrams,  showing  the  actual  posi- 
tions at  short  intervals  of  several  tows  while  passing  the  Memphis  Bend, 
which  indicate  the  method  of  ''flanking"  bends  more  clearly  than  can 
be  described  in  words.  These  diagrams  were  furnished  by  officers  of 
the  Mississippi  River  Commission.  It  will  be  noted,  however,  that  they 
refer  to  stages  below  high  water,  at  which  times  the  current  of  the  river 
is  considerably  reduced,  and  the  difficulty  of  flanking  the  bends  is  pro- 
portionately lessened. 

In  accordance  with  the  reqairements  of  the  acts  of  Congress  author- 
izing the  construction  of  this  bridge,  the  engineers  of  the  bridge  com- 
pany made  current  observations  at  the  proposed  site,  and  found  the 
following  velocities  in  the  part  of  the  river  to  be  covered  by  the  eastern 
or  Tennessee  span  of  the  proposed  bridge : 

Gftuge-reoding : 

Miles  per  hoar. 

35  feet) a  34 

24.80  feet « 

20. 50  feet 6 

The  reading  on  the  Memphis  gauge  of  local  highest  water  is  35.3  feet^ 
The  Board  met  at  Memphis  on  the  24th  instant,  and  on  that  day  and 
the  25th  held  public  sessions  in  the  United  States  Engineer  Office,  and 
heard  all  parties  who  desired  to  present  their  views.  They  also  in- 
spected the  entire  front  of  Memphis  from  the  head  of  the  Hopefleld  revet> 
ment  to  the  head  of  President's  Island,  and  floated  along  the  city  front 
with  the  boatm  the  position  occupied  by  tows  in  flanking  the  Memphis 
Bend,  the  boat  being  under  the  control  of  one  of  the  pilots  of  the  Missis- 
sippi Valley  Transportation  Company. 

In  accordance  with  the  special  instructions  to  the  Board,  all  parties 
who  presented  themselves  were  requested  to  give  their  views  in  writing, 
and  all  such  statements  and  all  letters  received  are  appended  to  this 
report.  No  communication  was  received  from  the  Coal  Exchange  of 
Pittsburgh,  or  from  any  coal  operator.  The  only  representations  of  the 
Ohio  Biver  coal  interests  who  put  in  an  appearance  were  two  pilots,  who 
belonged  to  a  tow  returning  up-stream,  which  happened  to  reach  Mem- 
phis while  the  Board  was  in  session. 
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After  carefal  consideration  of  tbe  facts  before  it,-  the  Board  has  come 
to  the  unanimoas  conclasion  that  the  site  selected  by  the  bridge  engi- 
neers is  tbe  best  that  there  is  along  the  Memphis  Front  for  the  constrac- 
tion  of  a  bridge,  and  that  the  clear  height  of  75  feet  above  highest  water 
is  all  that  should  be  reqaired.  The  river  Interest  is  unanimous  in  re- 
questing that  the  channel-span  be  placed  next  to  the  Tennessee  shore, 
and  the  Board  fully  agrees  with  this  view.  It  was  also  the  opinion  of 
the  river  men  that  the  shore-pier  on  the  Tennessee  side  should  be  at  or 
near  high-water  mark,  so  that  this  pier  might  be  out  of  water,  and  the 
shore  be  run  as  if  no  pier  were  there.  The  Board  recommends  that  this 
pier  be  placed  where  it  will  be  in  9  feet  of  wat-er  at  the  highest  stage, 
because  the  barges  that  run  at  such  stages  draw  9  feet,  and  are  there- 
fore no  more  apt  to  hit  the  pier  than  the  shore ;  moreover,  9  feet  at  ex- 
treme high  water  means  less  than  9  feet  at  ordinary  high  water,  and  it 
is  deemed  necessary  to  keep  the  outer  channel-pier  as  far  out  in  the 
river  as  circumstances  will  admit. 

The  serious  and  difficult  question  before  the  Board  is  the  clear  width 
of  water-way  to  be  given  under  the  channel-span.  Major  Ernst  and 
Captain  Kingman  are  in  favor  of  a  clear  water-way  of  1,000  feet,  for  the 
following  reasons : 

The  proposed  location  of  the  bridge,  while  perhaps  as  favorable  as 
any  that  can  be  found  within  a  reasonable  distance  from  Memphis,  is 
one  that  presents  peculiar  difficulties  for  the  accommodation  of  naviga- 
tion. All  of  those  persons  who  have  appeared  before  the  Board  in  the 
defense  of  the  navigation  interest  have  declared  that  at  this  point  it 
would  frequently  be  necessary  for  heavy  tows  to  pass  under  the  bridge 
"broadside  on;'^  that  is,  with  the  direction  of  their  greatest  length  at 
right  angles  with  the  current  and  parallel  with  the  bridge.  As  the  ve- 
locity of  the  current  at  high  water  is  frequently  as  much  as  Sj  miles  per 
hour,  there  will  often  be  great  difficulty  in  "straightening  out''  before 
reaching  the  bridge,  and  sometimes  this  will  be  impossible.  They  think 
that  the  claim  of  the  navigation  interest  in  this  respect  is  reasonable. 

The  length  of  the  tows  of  grain  barges  is  about  660  feet;  that  of  coal 
tows  is  sometimes  as  much  as  900  feet.  In  one  case  a  length  of  1,032 
feet  is  reported.  To  accommodate  a  tow  900  feet  long  a  clear  widtli  of 
channel-way  of  1,000  feet  between  piers  will  afford  but  scant  margin. 
That  width  will  afford  only  a  safe  margin  for  the  more  valuable  tows 
of  grain  barges,  which  measure  660  feet  in  length.  It  is  the  width  asked 
for  by  the  navigation  interest  unanimously,  and  it  should,  in  the  judg- 
ment of  the  officers  mentioned,  be  accorded. 

The  completion  of  the  revetments  in  Hopefield  and  Memphis  bends 
is  essential  to  the  preservation  of  a  state  of  affairs  even  as  favorable  as 
that  which  now  exists,  as  will  be  explained  further  on.  No  improve- 
ment is  to  be  expected,  but  if  for  any  reason  the  revetment  should  not 
succeed  in  preventing  further  movement  of  the  Memphis  Bend,  the  ap- 
proach TO  the  proposed  location  of  the  bridge  will  become  less  and  less 
favorable  as  time  advances.  Any  doubt  as  to  the  proper  length  of 
span  should  therefore  be  thrown  in  favor  of  the  greater  length. 

An  increase  of  the  water- way  from  700  to  1,000  feet  will  no  doubt  in- 
crease the  cost  of  the  bridge,  but  even  thus  the  cost  may  be  much  less 
than  the  sums  expended  upon  some  other  bridges  in  the  country,  and 
it  need  not  be  prohibitory. 

The  Board  has  therefore  to  state  that  a  majority  of  its  members  re- 
port the  clear  width  of  channel- way  required  at  Memphis  to  be  1,000  feet. 

The  law  requires  that  the  side  span^  should  not  be  less  than  600  feet 
in  length.    In  the  judgment  of  the  Board  this  provision  is  unnecessary. 
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and  coald  wisely  be  omitted  in  future  laws  for  Mississippi  bridges,  as 
the  great  cost  of  piers  in  the  Mississippi  £iver  compels  the  construction 
of  side  spans  that  must  of  necessity  be  wide  enough  for  all  ascending 
craft  or  for  single  boats  descending  the  river,  while  all  descending  tows 
will  of  necessity  take  the  channel.  There  is  a  positive  objection  to  fix- 
ing the  lengths  of  side  spans  by  legislation,  as  the  long  channel-spans 
will  almost  necessarily  be  built  on  the  cantilever  system,  and  in  such 
construction  the  length  of  the  cantilever  span  fixes  the  length  of  the 
adjacent  counterbalancing  spans.  Inasmuch  as  the  law  in  the  present 
case  fixes  the  <^  other  bpans  "  at  600  feet,  it  is  evident  that  the  second 
span  irom  the  Tennessee  shore  must  have  this  length.  The  third  sfian 
will  reach  the  Arkansas  shore,  and  can  not  be  made  600  feet  over  the 
water-way,  as  there  is  not  water-way  enough  for  a  span  of  such  length 
if  the  channel-space  be  1,000  feet,  the  width  of  water-way  at  the  se- 
lected crossing  being  but  1,970  feet,  out  of  which  must  be  deducted 
the  widths  of  the  piers.  The  last  pier  of  the  bridge  should  tiiereforc  l>e 
on  the  edge  of  the  Arkansas  bank. 

It  is  recommended  that  the  bridge  company  be  required  to  protect 
the  river  banks  for  a  reasonable  distance  above  and  below  their  bridge 
line,  so  as  to  preserve  the  present  shore  lines  and  prevent  the  forma- 
tion of  water-ways  behind  the  shore  piers.  It  is  thought  that  such  pro- 
tection should  extend  from  a  point  about  300  feet  above  the  line  of  the 
bridge  to  a  point  about  50  feet  below.  The  bank  between  high  and  low 
water  lines  should  be  paved. 

The  Board  is  in  serious  doubt  as  to  the  expediency  of  permitting  any 
bridge  at  all  to  be  built  in  this  stretch  of  river  until  it  has  received  a 
fixed  regimen.  It  is  evidently  vital  to  the  navigation  interests  that  the 
channel  at  the  site  of  a  bridge  should  be  permanent ;  otherwise  a  change 
in  channel  might  be  an  embargo  to  navigation.  It  therefore  seems  im- 
perative that  the  work  of  fixing  the  river- front  at  Memphis  should  be 
completed,  and  this  work  seems  essential  whether  the  bridge  be  built 
or  not. 

The  completion  and  strengthening  of  the  revetment  in  Hopefield  Bend 
and  the  continuation  of  the  Memphis  revetment  to  the  lower  end  of  the 
bluffs  seem  vitally  necessary  to  the  successful  maintenance  of  a  naviga- 
ble channel  at  the  site  of  the  proposed  bridge,  and  the  Board  desires 
that  its  approval  of  the  construction  of  the  proposed  bridge  shall  be 
considered  as  contingent  on  the  completion  of  this  collateral  work. 

It  is  also  the  opinion  of  the  Board  that  the  proposed  bridge,  what- 
ever its  channel-span,  would  be  in  danger  of  becoming  a  menace  tonav- 
igation  in  case  the  main  channel  of  the  river  should  return  to  the  Ar- 
kansas side  of  President's  Island.  It  is  believed  that  the  present 
favorable  conditions  should  be  assured  by  the  construction  of  a  sill 
across  the  Arkansas  chute,  and  that  any  tendency  for  a  return  of  the 
river  to  this  chute  should  be  vigorously  repressed. 

The  river-work  above  named  is  remote  from  tiie  bridge,  and  its  char- 
acter and  conditions  are  such  that  it  should  be  done  at  the  expense  of 
the  United  States. 

BespectfuUy  submitted.  O.  H.  Ernst, 

Major  of  Engineers. 
Dan.  C.  Kingman, 

Captain  of  Engineers. 
Cassius  E.  Gillette, 
First  Lieut  of  Engineers^ 
Recorder. 

The  Chief  of  Engineers,  U.  S.  A. 
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The  above  report  expresses  iny  views  in  every  particular  except  as  to 
length  of  span.  On  this  point  1  am  of  the  opinion  that  a  channel  space 
of  700  feet  in  the  clear,  with  one  pier  resting  on  the  shore,  so  that  the 
shore  itself  will  serve  as  a  guiding  dike  to  lead  into  the  channel  space 
is  equivalent  in  safety  to  a  channel  space  from  100  to  2C0  'eet  wider  not 
placed  near  the  shore.  I  therefore  hold  that  700  feet  of  clear  water-way, 
placed  as  proposed,  is  equivalent  to  about  850  feet  placed  away  from 
the  shore,  as  is  usually  the  case.  As  the  last-named  length  is  350  feet 
greater  than  the  channel  space  provided  by  the  bridges  over  the  Ohio 
at  Heuderson  and  Cairo  for  the  same  coal  tows  that  pass  Memphis,  I 
cofisider  a  channel  space  of  700  ieet  adjacent  to  the  Tennessee  shore 
as  affording  ample  accommodation  to  coal  fleets,  and  I  believe  that 
whatever  will  answer  their  requirements  will  necessarily  meet  those  of 
the  Mississippi  Valley  Transportation  Company. 

The  bridge  location  is  3  miles  below  the  mouth  of  Wolf  Eiver  and 
about  1,000  feet  below  the  point  at  which  the  curve  along  the  Mem- 
phis Front  connects  with  the  reverse  curve  that  passes  east  of  Presi- 
dent's Island.  All  tows  that  pass  the  lower  end  of  Memphis  ought  to 
be,  and  except  in  case  of  accident  will  be,  in  a  position  parallel  with 
the  shore  before  they  reach  the  site  of  the  bridge,  and  therefore  they 
should  experience  no  difficulty  in  passing  through  even  a  narrower 
space  than  700  feet.  It  is  certain  that  all  diagrams  of  tows  passing 
Memphis  which  the  Board  has  been  able  to  procure  show  that  this 
statement  is  correct  in  the  cases  shown  thereon.  In  my  opinion  this 
will  always  be  the  case,  except  when  the  machinery  of  the  tow-boat  be- 
comes disabled  just  above  the  bridge  and  the  tow  drifts  down  at  the 
mercy  of  the  current.  Such  a  casualty  may  never  happen,  and  in  view 
of  the  extraordinary  difficulties  of  building  any  bridge  at  Memphis  on 
account  of  the  impossibility  of  reaching  an  incompressible  stratum,  on 
which  to  found  the  piers,  and  the  rapid  rate  at  which  the  cost  of  super- 
structure increases  with  an  increase  of  span,  it  does  not  seem  just  to 
the  great  land-transportation  interests,  that  also  deserve  consideration, 
to  impose  a  greater  burden  than  is  necessary  to  meet  the  ordinary  re- 
quirements of  navigation.  If  machinery  is  deranged  or  stopped  above  a 
bridge  there  is  no  telling  where  the  tow  wilUand,  and  a  1,000  loot  span  may 
prove  no  safer  than  a  700-foot  one.  The  latter  is  longer  than  any  truss 
span  thus  far  built  in  the  world,  and  is  only  exceeded  by  the  cantalever 
spans  now  constructing  in  Scotland  over  the  Frith  of  Forth,  where  the 
absolute  impractibility  of  intermediate  piers  made  such  enormous  spans 
an  unavoidable  necessity.  The  latter  site  has,  however,  the  great  ad- 
vantage over  the  Memphis  site  of  having  foundations  of  solid  rock, 
either  out  of  water  or  slightly  submerged,  or  of  bowlder  clay  as  hard 
as  rock^  and  at  a  moderate  depth  below  water. 

It  is  true  that  a  suspension  bridge  might  be  built  at  this  place,  but 
engineers  who  make  a  specialty  of  bridge  construction  are  so  much  op- 
posed to  suspension  bridges  for  railroad  purposes,  for  reasons  that  they 
consider  satisfactory,  that  it  does  not  seem  right  to  force  on  them  a  kind 
of  bridge  which  they  consider  inadmissible. 

Tbe  fact  that  the  great  coal-shipping  interest  neither  sent  a  represent- 
ative to  the  meeting  of  the  Board  nor  addressed  them  any  communi- 
cation whatever  seems  to  show  that  it  considers  the  minimum  provis- 
ions of  the  law  as  satisfactory.  [Since  the  above  was  written  I  have 
received  a  dispatch  from  a  committee  of  the  Coal  Exchange  requesting 
a  channal  span  of  1,000  feet.]  On  the  otber  hand,  the  Mississippi  Valley 
Transportation  Company  operates  a  route  where  there  never  have  been 
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any  bridges,  and  in  the  absence  of  experience  they  appear  to  exagger- 
ate the  diflScalties  and  dangers  of  passing  them. 

Wm.  E.  Merrill, 
Lie^it  Colonel  of  Engineers. 


supplemental  report  of  board  of  engineers. 

United  States  Engineer  Office,  • 
Galveston^  Tex.^  June  3,  ISSft 

Sir  :  The  Board  of  Engineers  convened  at  Memphis,  Tenn.,  by  Special 
Orders  26,  from  Headquarters  Corps  of  Engineers,  dated  May  10, 1888, 
to  examine  and  report  apon  the  plans  of  the  proposed  bridge  across  the 
Mississippi  Eiver  at  that  place  sabmitted  by  the  Kansas  City  and  Mem- 
phis Eailway  and  Bridge  Company,  were  unable  to  agree  as  to  the 
proper  width  of  channel- way  which  shonld  be  provided  under  the  main 
span. 

Before  leaving  Memphis  they  prepared  a  report,  which  they  all  signed, 
in  which  both  the  majority  and  minority  views  upon  this  point  were 
briefly  stated.  Subsequently,  when  the  members  of  the  Board  had  re- 
turned to  their  stations,  the  senior  member,  who  had  the  report  in  his 
custody  and  who  was  in  the  minority  upon  the  point  referred  to,  changed 
his  mind  as  to  the  degree  of  elaboration  which  he  thought  his  views 
should  receive,  and  proposed  to  make  some  extensive  alterations  in  the 
report,  at  the  same  time  suggesting  by  mail  to  the  majority  that  they 
might  likewise  make  alterations.  While  the  majority  had  been  willing, 
out  of  courtesy  to  the  minority,  to  admit  his  views  to  their  report,  so 
long  as  these  views  were  moderately  and  briefly  stated  like  their  own, 
they  could  not  permit  the  argument  ^finally  adopted  hy  him  to  become 
part  of  their  report.  The  time  required  to  recall  and  reconstruct  the 
original  report  could  not  well  be  taken,  owing  to  thegreat  distance  apart 
of  the  members,  and  the  fact  that  the  report  had  already  been  called 
for  by  the  War  Department.  The  majority  therefore  consented  by  tel- 
egraph to  the  omission  from  the  report,  of  the  minority  views,  and  to 
their  being  appended  as  a  supplemental  report,  with  the  undersUmding 
that  an  opportunity  should  be  given  them  to  answer,  in  a  further  sup- 
plemental report,  the  argument  of  the  minority. 

It  seems  to  them  that  a  fuller  statement  of  their  side  of  the  question 
.should  be  made  than  was  considered  necessary  in  their  original  report, 
when  the  discussion  of  the  question  had  not  assumed  a  controversial 
character.  They  propose  to  make  this  statement  in  the  form  of  an 
answer  to  the  various  points  in  the  argument  of  the  minority. 

(1)  The  minority  expresses  the  opinion  that  if  a  pier  be  placed  upon 
the  shore,  so  that  the  shore  itself  will  serve  as  a  guiding-dike,  the 
channel-way  adjoining  the  pier  may  be  from  100  to.  200  feet  less  in 
width  than  if  the  pier  were  out  in  the  stream,  without  increaifiing  the 
difficulties  of  passage. 

Without  expressing  any  opinion  as  to  the  accuracy  of  this  estimate, 
the  majority  remark  that  it  is  not  practicable  to  build  a  pier  which  sbidl 
occupy  the  position  described  at  all  stages  of  the  river.  The  shore-line 
changes  as  the  water  rises  and  falls.  A  pier  placed  at  or  near  the  shore- 
line at  high  water  is  a  long  way  from  the  shoreline  at  low  water. 

(2)  From  the  above  the  minority  concludes  that  a  700-foot  channel- 
way  near  the  shore  is  equivalent  to  850  feet  out  in  the  stream,  and  that 
this  being  350  feet  greater  than  the  channel-ways  provided  at  Hender- 
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8on  and  Cairo,  upon  the  OhioBiver,  throagh  which  the  coal  tows  pass, 
the  latter  should  have  do  difficalty  in  passing  a  700-foot  space  at  Mem- 
phis; also  that  a  space  that  will  accommodate  the  coal  tows  will  accom- 
modate the  grain  tows;  hence  that  a  700-foot  space  is  sufficient. 

Without  commenting  at  length  upon  the  facility  with  which  700  is 
transferred  into  a  number  350  greater  than  500^  the  majority  remark 
that  no  comparison  can  be  made  between  the  Ohio  liiver  and  the  Mis- 
sissippi River,  particularly  the  Mississippi  Kiver  at  Memphis,  with  re- 
spect to  the  difficulties  of  navigation.  The  coal  tows  which  have  man- 
aged to  get  through  the  Henderson  Bridge  do  not  attempt  to  navigate 
the  Memphis  Bend  at  night  even  now,  when  there  is  no  bridge.  If 
they  fear  to  pass  at  night  through  a  free  river,  say,  1,000  feet  wide,  it  is 
not  a  fair  assumption  that  they  can  easily  pass  in  daytime  through  a 
space  700  feet  wide ;  at  all  events  the  two  pilots  who  appeared  before 
the  Board  from  the  coal  tows  then  at  Memphis,  declared  that  they  re- 
quired 1,000  feet. 

(3)  The  minority  states  that  all  tows  which  "pass  the  lower  end  of 
Memphis  ought  to  be,  and  except  in  case  of  accident  will  be,  in  a  posi- 
tion parallel  with  the  shore  before  they  reach  the  site  of  the  bridge." 

This  is  the  pith  of  the  entire  subject.  If  this  be  true,  than  a  700-foot 
channel-way  is  sufficient.  All  of  the  river-men  who  appeared  before 
the  Board  say  that  it  is  not  true.  The  members  of  the  majority  have 
personally  observed  the  manipulation  of  the  heavy  tows,  and  they  are 
quite  prepared  to  believe  what  the  river-men  tell  them.  That  the  tows 
will  generally  be  straightened  out  may  be  grantJerl.  That  they  will 
sometimes  be  compelled  to  pass  under  the  bridge  ''  broadside  on"  has 
been  proved  to  the  satisfaction  of  the  majority,  and  this  notwithstand- 
ing that  they  be  handled  with  all  the  skill  that  thebest  navigators  possess 
and  that  all  machinery  and  other  appliances  be  in  good  order.  The 
diagram  submitted  with  the  report  of  the  Board  show  the  positions  of  a 
few  tows  passing  through  Memphis  Bend  as  they  happened  to  pass 
upon  the  days  of  observation.  ^Naturally  the  tows  are  shown  in  the 
positions  which  they  generally  occupy;  that  is,  "straightened  out"  by  the 
time  they  reach  the  site  of  the  bridge.  But  these  diagrams  may  be 
very  misleading,  for  the  reason  that  an  idea  is  conveyed  to  the  mind 
much  more  forcibly  through  the  eye  than  through  the  ear.  The  dia 
grams  were  forwarded  because  they  are  an  important  part  of  the  infor- 
mation collected,  but  the  statement  should  be  emphasized,  that  they 
represent  only  what  is  usual,  and  not  by  any  means  all  that  a  bridge 
must  provide  for. 

(4)  The  minority  refers  to  the  great  difficulty  of  building  a  bridge  at 
Memphis,  on  account  of  the  compressibility  of  the  soil  upon  which  the 
piers  must  rest,  ,to  the  rapid  rate  at  which  the  cost  of  superstructure 
increases  with  an  increase  of  span,  and  to  the  importance  of  placing  no 
unnecessary  obstacle  in  the  way  of  the  land  transportation  which  de- 
sires to  cross  the  river. 

The  Board  had  before  it  no  estimate  of  what  the  1,000-foot  span  would 
cost.  The  majority  consider  this  a  matter  of  secondary  importance. 
They  are  thorough  believers  in  the  value  and  importance  of  land  trans- 
portation, and  they  desire  to  see  the  bridge  built.  But  they  can  not 
agree  that  the  saving  of  a  few  hundred  thousand  dollars,  or  even  mill- 
ions, to  the  bridge  company  will  justify  placing  in  the  stream  an  ob- 
struction worse  than  those  which  the  Government  is  now  expending 
millions  to  remove.  The  soil  upon  which  the  piers  must  rest  is  not  the 
best,  but  it  is  suitable  for  the  support  of  heavy  weights. 

The  practicability  of  building  l,ODO-foot  spans  has  not  been  ques- 
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tioned.  They  can  undoubtedly  be  built,  and  at  a  cost,  in  the  judgment 
of  the  majority,  much  less  than  that  of  certain  other  bridges  now  in 
operation. 

(5)  From  the  fact  that  the  great  coal-sliipping  interest  did  not  for- 
mally protest  before  the  Board  against  the  700  foot  channel-way  pro- 
vided as  a  minimum  in  the  law,  the  minority  concludes  that  that  interest 
considers  the  700-foot  space  sufficient. 

The  evidence  of  the  two  pilots  engaged  in  the  coal  business  has  al- 
ready been  referred  to. 

They  stated  that  700  feet  was  not  sufficient,  and  that  they  needed 
1,000  feet.  That  the  owners  did  not  fownally  appear  before  the  Board 
wa«  a  matter  of  surprise. 

It  was  explained  by  the  statement  that  an  unexpected  rise  in  the 
Ohio  Eiver  had  brought  upon  them  a  sudden  rush  of  business.  But 
whether  they  remained  absent  from  good  reasons  or  no  reasons,  it  is 
not  a  fair  assumption  that  they  are  content  with  700  feet.  They  are 
merely  the  temporary  users  of  a  great  public  highway  which  is  under 
the  guardianship  of  the  Government,  and  they  might  fairly  presume 
that  the  War  Department  would  protect  that  highway  and  would  not 
accord  to  the  opposing  interest  everything  that  was  not  prohibited  by 
law.  At  all  events  the  Government  is  not  protecting  merely  the  inter- 
ests of  those  now  engaged  in  river  traffic.  It  is  x)rotecting  the  high- 
way itself  for  the  use  of  future  generations  as  well  as  the  present. 

The  neglect  or  indifference  of  the  present  coal  operators  is  not  good 
reasons  for  depriving  posterity  of  the  free  use  of  a  great  river. 

(6)  The  minority  thinks  that  the  Mississippi  Valley  Transportation 
Company  exaggerates  thedifficulties  and  dangers  of  passing  bridges  be- 
caus**  it  operates  a  route  which  has  heretofore  been  free  of  them.  The 
able  manager  and  the  experienced  navigators  of  that  company,  and  those 
who  know  them,  will  be  surprised  to  hear  that  they  do  not  understand 
what  their  business  requires.  But  the  majority  can  judge  for  them- 
selves in  this  matter.  There  are  the  tows  of  a  given  size  approaching 
a  given  site  in  a  given  way.  They  are  immense  unwieldy  masses,  float- 
ing down  an  inclined  surface  in  a  current  of  8^  miles  per  hour.  How 
much  space  do  they  require  to  pass  safely  under  the  bridge  1 

A  short  trip  upon  one  of  the  tows  wili  enable  any  intelligent  person 
to  form  an  opinion  upon  the  subject. 

In  conclusion,  the  majority  reiterate  their  opinion  that  bad  as  the 
approaches  to  the  proposed  site  of  the  bridge  are  now,  they  are  likely 
to  become  worse,  and  can  not  become  better,  and  that  the  clear  width 
of  channel-way  required  to  prevent  the  bridge  from  being  an  unneces- 
sary obstruction  to  navigation  is  1,000  feet. 
Very  respectfully,  your  obedient  servants, 

O.  H.  Ernst, 

Major  of  Engineers. 
Dan.  C.  Kingman, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


letter  from  MESSRS.  MORISON  &  GORTHELL. 

Washington,  August  3, 1888. 
Sir  :  On  the  5th  of  May,  1888,  in  accordance  with  the  request  of 
Mr.  George  H.  Nettleton,  president  of  the  Kansas  City  and  Memphis 
Railway  and  Bridge  Company,  we  presented  to  you  at  the  iiands  of  our 
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Mr.  Corthell,  for  your  approval,  the  maps,  plans,  and  papers  relating  to 
the  proposed  bridge  over  the  Mississippi  River  at  Memphis,  Tenn. 

In  conformity  with  the  indorsement  dated  July  10, 1888,  made  by  you 
on  the  report  of  the  Board  of  Engineers,  provided  for  in  the  act  of 
Congress  approved  April  24,  1888,  we  now,  by  the  hands  of  our  Mr. 
Morison,  present  to  you  for  approval  a  new  plan,  elevation,  and  sec- 
tion ill  duplicate,  in  conformity  with  the  requirements  of  your  indorse- 
ment of  July  10^ 

We  understand  that  all  other  papers  are  complete  and  meet  with 
your  approval. 

We  believe  that  this  plan  has  been  made  in  strict  conformity  with 
your  opinion,  and  in  behalf  of  the  Kansas  City  and  Memphis  Eailway 
and  Bridge  Company  would  request  that  an  approval  of  this  revised 
plan  and  of  the  location  already  made  be  given  as  early  as  is  consistent 
with  the  rules  of  your  Department. 

We  are,  very  respectfully,  yours, 

MOBISON  &  CORTHELL. 

Hon.  WiLLiASi  C.  Endicott, 

Secretary  of  War. 

[First  iodorsement.] 

War  Department,  August  7, 1888. 
Eespectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  formal  approval  of  plans  submitted  August  3,  with  the  con- 
dition that  the  passage  of  wagons  and  vehicles  of  all  kinds  be  provided 
for,  as  proposed  by  Mr.  Morison  in  his  letter  of  August  4. 

The  right  to  require  changes  in  said  structure,  if  the  public  interest 
demands  them,  being  reserved  to  the  Secretary  of  War  in  section  9  of 
said  act. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Clerk. 

[Second  indorsement.] 

War  Department, 
Judge-Advooate-Genbhal's  Office, 

Washington,  D.  C,  August  9, 1888. 
Bespectfnlly  returned  to  the  Secretary  of  War,  with  draught  of  an 
instrument  for  his  approval  of  the  plans  and  map  of  location  of  a  pro- 
posed bridge  across  the  Mississippi  River,  containing  conditions  a»  di- 
rected in  the  preceding  indorsement. 

G.  JSORMAK  LlEBER, 

Acting  Judge- Advocate- Oener ah 


WW  23. 

REPORTS  RESPECTING  INTERFERENCES  VflVR  NAVIGATION  BY  BRIDGES, 
CAUSEWAYS,  AND  OTHER  STRUCTURES. 

letter  op  the  secretary  of  war. 

War  Department,  ' 
Washington  City,  December  18, 1885. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate,  in  compliance  with  section  2  of  the  river  and  harbor  act  of  July 
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5, 1884,  a  letter  from  the  Chief  of  Engineers,  dated  the  12th  instant,  and 
its  accompanying  copies  of  reports  from  officers  of  the  Corps  of  Engi- 
neers, relating  to  bridges,  causeways,  or  strnctnres  now  erected  or  in 
process  of  erection  which  do  or  will  interfere  with  free  and  safe  naviga- 
tion. 

William  C.  Endicott, 

/Secretary  of  War. 

The  President  pro  tempore  of  the  United  States  Senate. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  12, 1885. 
Sir  :  Section  2  of  the  river  and  harbor  act  of  Jaly  5,  1884,  reqairee  of 
the  Secretary  of  War  that— 

He  shall  also  report  [to  Congress]  whether  any  bridges,  causeways,  or  structares 
now  erected  or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  navigation, 
and  if  they  do  or  will  so  interfere,  to  report  the  best  mode  of  altering  or  constracting 
such  bridges  or  causeways  so  as  to  prevent  any  such  obstructions. 

With  the  view  of  supplying  the  information  desired,  officers  under 
the  direction  of  this  office  were  instructed  to  submit  reports  covering  all 
facts  necessary  to  enable  the  Secretary  of  War  to  comply  with  the  terms 
of  the  extract  above  quoted.  Reports  have  been  received  from  officers 
in  charge  of  river  and  harbor  districts,  and  I  have  the  honor  to  submit 
herewith  copies  of  such  of  them  as  report  instances  of  bridges,  cause- 
ways, or  structures  now  erected  or  in  process  of  erection  that  do  or  will 
interfere  with  free  and  safe  navigation,  with  recommendations  as  to  the 
best  mode  of  altering  or  constructing  them  as  will  prevent  any  such  ob- 
structions. 

All  other  officers  report  that  there  are  no  instances  in  their  respect- 
ive districts  of  interference  with  free  and  safe  navigation  from  the 
above-mentioned  ca&ses. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 


Chief  of  Engineers  J 
Brig,  and  Bvt.  Maj.  Oen. 


Hon.  William  C.  Endicott, 

Secretary  of  War, 


report  of  major  charles  w.  raymond,  corps  of  engineers. 

United  States  Engineer  Office, 

Boston^  Mass.j  January  27,  1885. 
General:  In  compliance  with  instructions  contained  in  Qeneral 
Orders,  No.  13,  Headquarters  Corps  of  Engineers,  dated  July  23, 1884, 
I  have  the  honor  to  submit  the  following  report  with  reference  to  ob- 
structions to  navigation  in  the  district  under  my  charge,  as  specified 
in  sections  2  and  8  of  the  river  and  harbor  act  of  July  5,  1884, 
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A  sketch  map*  showing  the  location  of  bridges  referred  to  in  the  re- 
port is  also  respectfally  transmitted  herewith. 

•  •••••• 

A.  carefal  stady  has  been  made  of  all  the  bridges  in  the  district. 
Those  which  interfere  with  free  and  safe  navigation  cross  either  the 
Fort  Point  Channel  or  Charles  River  (which  enter  the  upper  harbor  of 
Boston),  and  are  as  follows : 

(1)  FORT  POINT  CHANNEL. 

a.  The  New  York  and  New  England  Bailroad  Bridge  interferes  with 
free  and  safe  navigation.    This  arises  from  three  causes. 

(a)  Its  draw-openings  are  too  narrow.  The  bridge  is  situated  be- 
tween the  Congress  Street  and  Mount  Washington  Avenue  bridges  (A 
and  C  on  plan),  being  500  feet  from  the  first  and  1,100  feet  from  the 
second.  (See  B  on  plan.)  Its  draw-openings  are  40  feet  7  inches  wide, 
being  about  1  foot  7  inches  narrower  than  those  of  bridge  C,  and  nearly 
3  feet  narrower  than  those  of  bridge  A.  Some  vessels  drawing  from  20 
to  22  feet,  which  could  pass  bridges  A  and  C  at  average  height  water, 
can  not  pass  this  bridge ;  hence,  the  sugar  refineries  using  wharves  lo- 
cated above  bridge  C  are  prevented  from  employing  snch  vessels. 

The  best  mode  of  altering  this  bridge  so  as  to  prevent  this  obstruc- 
tion is  to  widen  the  draw-openings  to  a  least  width  of  42J  feet.  The 
cost  of  this  alteration  would  probably  not  exceed  83,000.  It  would  re- 
quire the  suspension  of  travel  across  the  bridge  for  several  days. 

{b)  The  direction  of  the  draw-pier  does  not  conform  with  those  of  the 
piers  of  the  neighboring  bridges ;  consequently,  vessels  having  passed 
at  ebb-tide  through  the  draw-opening  on  the  Boston  side  (where  at  pres- 
ent the  water  is  deepest)  ai^e  in  danger  of  colliding  with  the  upper  end 
of  the  draw-pier  of  the  Congress  Street  Bridge. 

The  best  mode  of  altering  this  bridge  so  as  to  prevent  this  obstruc- 
tion is  to  reconstrnct  the  lower  part  of  the  draw-pier  so  as  to  align  it 
with  those  of  the  neighboring  bridges.  This  would  cost  about  85,000, 
andean  be  done  without  stopping  travel  across  the  bridge. 

(c)  Complaints  have  been  made  that  vessels  are  often  delayed  be- 
cause the  draws  of  this  bridge  are  not  promptly  opened.  This  is  due  to 
the  many  trains  which  pass  the  bridge  in  quick  succession. 

Under  the  lawof  the  State  of  Massachusetts,  a  railroad  train  is  allowed 
fifteen  minutes  before  and  after  its  tabular  time,  and  any  approaching 
train  further  reasonable  time  for  crossing  a  draw-bridge ;  hence,  where 
many  trains  are  run  at  short  intervals,  the  draw  may  be  continuously 
closed  for  many  hours. 

No  alteration  of  the  bridge  can  overcome  this  difficulty.  The  incon- 
venience might,  perhaps,  be  somewhat  lessened  by  a  change  in  the 
State  law. 

If  the  project  for  deepening  the  Fort  Point  Channel  to  23  feet  at  mean 
low  water  is  carried  out,  as  recommended  in  my  report  dated  January 
27, 18Sa,  more  extensive  changes  than  those  above  indicated  must  be 
made  in  this  bridge,  since  its  piles  extend  only  to  22  feet  below  mean 
low  water.  It  does  not,  therefore,  seem  desirable  to  urge  immediate 
action. 

h.  The  Old  Colony  Eailroad  Bridge  interferes  with  free  navigation  on 
account  of  the  delay  in  opening  its  draws,  due  to  the  great  number  of 
trains  passing  over  it.    No  alteration  in  the  bridge  is  necessary. 

•Omitted. 
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(2)   CHARLES  RIVER. 

The  seveu  draw-briilges  situated  between  therivei's  mouth  and  East 
Cambridge  (marked  D,  E,  F,  G,  fl,  I,  J,  K  on  map*)  interfere  with 
free  navigation,  owing  to  their  proximity  to  .ejich  other.  Although  tho 
problem  of  rearranging  and  modifying  these  bridges  has  been  often  and 
thoroughly  investigated,  no  practical  plan  consistent  with  the  necessi- 
ties of  the  railroad  and  city  travel  has  been  developed. 

The  most  serious  obstructions  to  the  navigation  of  the  river  are  the 
railroad  bridges  (marked  F,  G,  H,  I,  J  on  map*).  The  frequent 
passing  of  trains  renders  delays  in  opening  the  draws  unavoidable. 
The  inconvenience  is  greatest  in  connection  with  the  Boston  and  Maine 
Eailroad  Bridge  (marked  G  on  map*)  and  the  consolidated  bridge  of 
the  Eastern  and  Boston  and  Lowell  railroads  (marked  H,  I  on  map^), 
which  has  two  independeivt  draw-sections.  These  bridges  are  so  near 
together  that  it  is  necessary  for  the  passage  of  a  vessel  of  the  larger 
class  navigating  the  river  to  have  the  three  draws  open  at  tho  same 
time.  The  timetables  of  the  three  railways  not  being  arranged  with 
a  view  to  facilitate  navigation,  this  coincidence  of  openings  is  often  im- 
possible, and  long  delays  occur.  It  is  almost  a  rule  for  the  draws  of 
tho  Eastern  Eailroad  Bridge  to  be  closed  from  four  to  five  hours  at  a 
time  in  the  morning,  and  about  as  many  hours  in  the  afternoon.  In- 
stances have  been  reported  where  as  many  as  twenty- two  vessels  have 
been  thus  detained  for  many  hours. 

I'hese  difficulties  can  not  be  obviated  by  any  practicable  alteration 
of  the  bridges.  Some  improvement  could  be  obtained  by  introducing 
steam-power  for  moving  the  draw-sections,  but  the  benefit  would  be 
comparatively  so  slight  that  it  does  not  appear  to  justify  the  tropble 
and  expense. 

The  obstruction  to  navigcation  arising  from  the  bridges  crossing  the 
Fort  Point  Channel  and  the  Charles  Kiver,  above  specified,  can  not  be 
removed  or  diminished  by  the  construction  of  booms,  dikes,  piers,  or 
any  other  structures  for  the  guiding  of  vessels. 
Very  respectfully,  your  obedient  servant, 

Ghas.  W.  Raymond, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT    OF    LIEUTENANT- colonel    GEORGE    U.    ELLIOT,  CORPS    OP 

engineers. 

Engineer  Office,  United  States  Army, 

Netoportj  K.  /.,  December  8, 1884. 
General  r^Keferring  to  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  current  series,  •  ♦  •  respecting  the  interference 
with  free  and  safe  navigation  of  bridges  and  other  structures  within  my 
district,  I  have  to  state  I  have  visited  Pawtucket  (Seekonk)  River,  and 
submit  the  following  report  concerning  the  two  bridges  which  cross 
that  river  just  above  its  confiuence  with  Providence  Biver. 

THE  AVASHINGTON  BRIDGE. 

This  highway  bridge,  originally  built  in  1793,  was  rebuilt  in  1815,  with 
a  draw,  o[)eniug  close  to  the  eastern  end  of  the  bridge.    By  reason  of 

•Omitted. 
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this  location  and  of  the  width  of  the  draw-span,  only  38  feet,  and  the 
insufficient  depth  of  water  through  it,  this  bridge  is  a  great  obstruction 
to  navigation,  but  the  State  legislature,  at  its  January  session  of  1883, 
enacted  a  law  requiring  the  city  of  Providence  to  Remove — 

Tho  8^0Ilo  and  other  materials  deposited  in  the  Seekonk  River  under  and  near  Wash- 
ington Bridge,  so  called,  at  India  PolDt,  in  said  city  (Providence)  from  said  river, 
and  causo  the  channel  thereof  under  and  aroand  said  bridge  to  be  dredged  and  cleared 
of  all  obstructions  to  tho  flow  of  tho  tides  into  and  out  of  said  river,  to  a  depth  of 
15  feet  at  low  water,  and  reconstruct  said  bridge  with  a  swing-draw  in  tho  main 
chancel  of  said  river,  with  an  opening  on  each  side  of  said  draw  not  less  than  80 
feet  wide,  for  tho  safe  and  convenient  passage  of  vessels  navigating  said  river  through 
tho  same,  in  such  manner  as  tho  harbor  commissioners  shall  approve 

The  new  bridge  is  now  in  process  of  construction,  and  it  is  expected 
that  it  will  be  completed  and  the  old  bridge  and  the  obstructions  at  and 
about  it  will  be  removed  by  the  1st  of  May  next. 

THE  RAILBOAD  BRIDGE. 

About  250  feet  below  the  Washington  Bridge  is  the  railroad  bridge 
of  the  Boston  and  Providence  Eailroad  Company.  I  quote  from  the  an- 
nual report  of  the  late  General  Warren,  for  1874  the  following  descrip- 
tion of  this  bridge  and  the  present  arrangements  for  the  passage  of  ves- 
sels through  its  draw : 

This  bridfi^e  is  396^  feet  long,  divided  into  three  spans  and  a  draw.  Commencing  on 
tho  west  side,  there  is,  tirst,  a  span  of  113  feet;  next,  one  of  108^  feet;  nest  is  the 
draw,  154  feet,  vrith  openings  of  60  feet  in  tho  clear;  and  last,  a  short  span  of20Jfeet, 
ono  end  of  which  rests  on  a  stone  pier,  the  only  one  in  the  bridge,  the  other  end  rest- 
ing on  the  abutment.  The  superstructure  is  a  IIowo  truss.  **  *  *  To  facilitate  the  * 
passage  of  vessels  through  this  and  Washington  Bridge,  double  lines  of  piliufc  have 
been  put  in  between  the  draws  of  the  two  bridges.  This  piling  has  been  extended 
about  300  feet  above  Washington  Bridge,  and  one  lino  has  been  extended  about  the 
same  distance  below  the  railroad  bridge.  Tho  space  betwQcn  these  lines  of  piles  varies 
from  38  to  (50  feet.  Vessels  going  up  tho  river  enter  this  passage  at  an  angle  with  the 
current,  and  pass  tho  railroad  bridgo  at  an  angle  of  20  degrees  with  tho  axis  of  the 
piers.  When  they  reach  Washinj^tou  Bridgo,  a  turn  must  bo  made  to  tho  left  of  about 
45  degrees.  This  turn  has  to  be  in  the  draw  of  the  bridge,  where  the  passage  is  only 
3d  feet  wide.  These  vessels  pass  up  the  river  at  high  water,  when  there  is  but  little 
current.  They  can  not  tow  through  safely  because  of  tho  sharp  turn  above  alluded  to, 
but  have  to  warp  through  and  mako  up  tho  tow  above.  In  descending  they  generally 
leavo  Pawtnckot  after  the  tide  commences  to  run  out,  and  reach  these  bridges  when 
tho  current  is  very  awift,  often  as  much  as  5  miles  per  hour.  To  break  up  a  tow  in  a 
current  like  this,  so  as  to  enable  the  vessels  to  warp  through,  would  bo  attended  with 
great  danger  of  being  carried  down  onto  tho  bridge  to  tho  west  of  tho  draw.  Their 
only  course  is  to  be  taken  through  by  tho  tug,  and  this  must  be  douo  at  a  speed  greater 
than  tho  current,  in  order  to  keep  steerage-way.  In  making  this  passage  they  are 
very  frequently  damaged  by^  coming  in  contact  with  tho  piling.  Once  in  the  passago 
there  is  no  escape,  except  with  the  current  at  tho  lower  end. 

The  width  of  the  draw-openings  in  the  railroad  bridge  was  directed 
by  the  act  of  the  legislature  which  authorized  the  construction  of  the 
bridge.  Their  location  was  doubtless  selected  to  suit,  as  far  as  possible, 
tho  location  of  the  draw  in  the  old  Washington  Bridge. 

The  combined  obstruction  furnished  by  the  Washington  Bridge  and 
the  railroad  bridge  is  a  very  serious  one,  as  will  be  seen  from  the  plat* 
herewith. 

It  has  for  many  years  been  the  cause  for  much  complaint  by  the  citi- 
zens of  the  enterprising  town  of  Pawtucket,  which  is  situated  about  4 
miles  above  the  bridges,  and  is  extensively  interested  in  manufactures 
which  depend  on  water  transportation,  and  it  has  delayed  for  years  ap- 
propriations by  the  General  Government  for  the  improvement  of  Paw- 

*•  Plat  omitted.  ~~" 
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tucket  River.  Neither  the  location  nor  the  plans  of  these  bridges  re- 
ceived the  sanction  of  Congress,  and  I  may  also  remark  that  this  is 
the  case  also  with  the  new  bridge  which  is  now  building  above  the 
present  site  of  the  Washington  Bridge.  The  location  and  the  width  of 
the  draw-openings  of  the  new  bridge  seem  to  be  judiciously  arranged, 
aud  when  it  is  completed  it  is  barely  possible  that  the  railroad  companj' 
can,  by  dredging  below  its  bridge,  so  as  to  carry  thechannel  further  to  the 
eastward,  and  by  a  new  arrangement  of  the  guides  to  its  western  draw- 
opening,  facilitate  sufficiently  for  the  present  the  passage  of  vessels, 
but  for  the  followiug  reasons  I  do  not  deem  this  probable. 

The  new  highway  bridge  and  the  railroad  bridge  are  only  about  500 
feet  apart.  There  is  only  one  available  draw-opening  in  the  railroad 
bridge.  It  is  but  60  feet  wide,  and  15  feet  of  this  width  is  taken  up  by 
the  oblique  guides  through  the  draw.  When  the  new  highway  bridge 
is  completed  and  the  guides  at  the  railroad-bridge  draw  are  newly 
arranged  to  suit  the  new  location  of  the  draw  in  the  highway  bridge, 
the  available  width  of  the  draw-opening  in  the  railroad  bridge  can  be 
somewhat  increased,  but  in  any  case  it  can  not  be  made  much  more  than 
50  feet.  The  draw-openings  in  the  new  highway  bridge  are  neither  of 
them  opposite  the  single  available  draw-opening  in  the  railroad  bridge. 
The  western  side  of  this  opening  is  about  20  feet  to  the  eastward  of  the 
western  side  of  the  eastern  draw-opening  in  the  new  highway  bridge, 
and  just  below  the  railroad  bridge  the  river  makes  a  sharp  turn  to  the 
westward. 

To  sum  up :  There  is  but  one  available  draw-opening  in  the  railroad 
abridge.  It  is  too  narrow,  and  there  should  be  two.  It  is  so  far  to  the 
eastward  that  the  passage  of  vessels  through  the  bridges  will  be  torta- 
ous  and,  when  the  tide  is  running,  dangerous.  It  will  doubtless  be 
found  necessary  to  remove  the  draw-openings  in  this  bridge  to  the 
westward,  so  that  they  will  be  opposite  or  nearly  opposite  the  draw- 
openings  in  the  new  highway  bridge,  and  to  increase  the  width  of  the 
former  to  80  feet,  which  is  the  width  of  the  latter;  but  action  by  the 
General  Government  may  be  delayed  in  this  case  until  the  new  high- 
way bridge  is  finished  and  we  can  see  the  result  of  the  change  in  loca- 
tion of  its  draw.  This  is  in  consideration  of  the  possibility  before  men- 
tioned, and  of  the  fact  that  the  legislature  of  Bhode  Island,  at  its  last 
session,  enacted  the  following  law  looking  to  the  modification  of  the 
draw  of  the  railroad  bridge  by  State  direction,  if  it  be  found  necessary 
after  investigation  by  the  committee  provided  for  in  the  act: 

Resolution  appointiDf;  a  Joint  special  committee  on*) 
the  obstructions  in  the  Seekonk  River  below  the  >No.  4,  passed  May  29, 1884. 
site  of  the  Providence  Washington  Bridge.  ) 

BeBolvedf  That  a  joint  special  committee  consisting  of  Messrs.  William  W.  Blodgett, 
of  Pawtacket,  WiUiam  A.  Harris,  of  Providence,  and  EUery  H.  Wilson,  of  East 
Providence,  on  the  part  of  the  house  of  representatives,  and  Messrs.  Henry  B.  Met- 
calf,  of  Pawtacket,  John  P.  Gregory,  of  Lincoln,  and  Edward  C.  Dubois,  of  East 
Providence,  on  the  part  of  the  senate,  be  appointed  to  inqnire  into  and  report  what 
obstructions  to  the  navigation  of  the  Seekonk  River  exist  below  the  site  of  the  pres- 
ent Providence  Washin^^n  Bridge,  and  what,  if  anything,  ought  to  be  done  to  effect 
the  removal  of  such  obstructions ;  that  said  committee  be  authorized  to  sit  during 
the  recess,  and  be  directed  to  report  in  print,  by  bill  or  otherwise,  to  the  general  as- 
sembly at  the  January  session,  A.  D.  18S5. 

With  this  report  I  snbmit  copies  of  letters  respecting  the  obstractioD 
to  navigation  caused  by  the  railroad  bridge,  ivhich  I  have  received 
from  citizens  of  Pawtacket,  and  also  a  plat,*  for  which  I  am  indebted 
to  the  courtesy  of  Gapt  J.  P.  Cotton,  one  of  the  commissioners  and  the 


'  Omitted. 


Digitized  by  LjOOQ IC 


APPENDIX    WW BRIDGING   NAVIGABLE    WATERS.  2531 

engineer  of  the  new  bridge,  showing  the  preseut  location  of  the  Wash- 
ington Highway  Bridge,  the  new  Jocatiou  of  this  bridge,  and  the  loca- 
tion of  the  railroad  bridge. 

Very  respecttully,  your  obedient  servant, 

George  H.  Ellioi', 
Lieut,  CoL  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A. 


LETTER  OF  THE  PRESIDENT  OP  THE  JOWN  COUNCIL  OF  PAWTUCKET,  RHODE  ISLAND. 

Pawtucket,  R.  I.,  August  16,  1884. 
Dear  Sir  :  Yodfs  of  the  2d  iDStaut  was  duly  received,  but  have  delayed  answering, 
as  Mr.  George  £.  Newell,  who  has  been  appointed  by  the  governor  as  one  of  tbe  com- 
missioners to  construct  a  now  bridge  in  place  of  the  Washington  Bridge,  baa  been 
out  of  tbe  State. 

There  are  no  canseways  or  structures  now  erected  or  in  process  of  erection  that  will 
interfere  with  the  free  and  safe  navigation  of  tbe  Pawtucket  River,  except  the  Wash- 
ington Bridge  and  railroad  bridge  near  its  mouth.  A  new  bridge  is  in  process  of  erec- 
tion in  place  of  the  Washington  Bridge,  with  good  and  sufficient  draw-openings.  The 
railroad  Bridge,  with  insufficient  draw-openings,  is  a  serious  obstruction  to  naviga- 
tion, and  could  be  remedied  by  making  a  wider  draw  nearer  the  center  of  the  river. 

It  is  an  undisputed  fact  the  railroad  bridge  is  the  only  structure  upon  the  river 
that  is  an  obstruction  to  our  river. 

Inclosed  please  find  letters  from  some  of  our  prominent  citizens,  giving  their  views. 
Should  you  wish  further  information,  I  shall  be  pleased  to  inform  you  to  the  best  of 
roy  ability. 

Very  respectfully, 

E.  A.  GrouTj 
President  Totca  Council. 
George  H.  IU-i^ot,  Esq., 

Lieut,  Col,  of  Engineers. 


letter   of   MR.    GEORGE  E.    NEWELL. 

Pawtucket,  K.  I.,  August  16, 1884. 
Dear  Sir  :  In  reply  to  your  communication  in  relation  to  the  railroad  bridge  over 
Pawtucket  River,  I  find  it  is  an  obstruction  to  the  free  navigation  of  the  river.  The 
draw  is  narrow,  and  it  purports  to  be  60  feet ;  it  is  practically  but  45  feet,  or  nearly 
that.  It  is  a  serious  obstruction  to  the  passage  of  large  vessels  and  barges.  It 
should  be  widened  and  located  differently.  This  draw  is  in  the  bend  of  the  river, 
which  makes  it  more  difficult  for  vessels  to  get  through.  In  my  opinion,  it  should  be 
placed  farther  west,  and  have  two  openings  of  not  less  than  80  feet  each  in  tbe  clear. 
Respectfully,  yours,  / 

Geo.  E.  Newell. 
Mr.  E.  A.  Grout, 

President  of  the  Toum  Council,  Town  of  Patciucket,  li,  I. 


LETTER  of   MR.    L.    D.    HORTON. 

Pawtucket,  R.  I.,  August  15, 1884. 

Sir  :  Your  inquiry  in  regard  to  the  obstruction  to  navigation  of  the  Pawtucket 
River  is  at  hand. 

In  answer  would  say  that  while  the  proposed  removal  of  Washington  Bridge  amelior- 
ates the  condition  of  navigation,  a  very  serious  and  important  obstruction  will  remain 
in  the  railroad  bridge  Just  below,  on  account  of  its  position,  causing  a  crooked  pas- 
sage-way, its  width  of^draw  rendering  it  impossible  for  craft  to  pass  and  repass,  being 
obliged  to  turn  while  passing. 
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The  only  remedy  is  in  constracting  a  draw  of  suitable  widths  80  feet  at  least,  inlieo 
of  the  present  narrow  one  of  45  feet,  farther  to  the  westward,  thereby  straightening  the 
passage-way  for  vessels. 
Yours,  with  respect, 

L.  D.  HOKTON. 

E.  A.  Grout, 

President  of  Town  Council ^  Pavotucktt,  B,  L 


REPORT  OP  LIEUTENANT   COLONEL   WALTER  M'FARLAND,  CORPS   OP 

engineers. 

Engineer  Ofpice,  Onited  States  Army-, 

^ew  Haven,  Conn.,  January  14, 1885. 
General  :  Under  section  2  of  the  act  of  Congress  relating  to  rivers 
and  harbors,  approved  July  5, 1884, 1  have  the  honor  to  report  as  follows 

•  •••••• 

upon  bridges  and  other  works  which  interfere  with  free  and  safe  navi- 
gation, all  in  the  engineer  district  of  which  I  have  charge,  extending 
from  the  headwaters  of  the  Hudson  River  to  the  eastern  end  of  Long 
Island  Sound. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 


JAeut  CoL  of  Engineers. 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


REPORT  UPON  BRIDGES,  CAUSEWAYS,  OR  STRUCTURES  WHICH  INTER- 
FERE WITH  FREE  ANP  SAFE  NAVIGATION  OCCURRING  OR  EXISTING 
IN  THE  ENGINEER  DISTRICT  EXTENDING  FROM  THE  HEADWATERS 
OP  THE  HUDSON  RIVER  TO  THE  EASTERN  END  OF  LONG  ISLAND 
SOUND. 

Engineer  Office,  United  States  Army, 

New  Haven,  Conn.,  Dfceniler  31, 1884. 

The  only  instances  of  this  kind  which  have  come  under  my  notice  in 
this  district  are  those  which  occur  in  streams  flowing  into  Long  Island 
Sound. 

Complaint  has  been  made  to  me  of  the  following  bridges,  mamely: 
Those  belonging  to  the  New  York,  New  Haven  and  Hartford  Railroad 
Company,  (1)  at  Cos  Cob,  Conn. ;  (2)  Bridgeport,  Conn. ;  (3)  the  Housa- 
tonic  Kiver,  Connecticut  j  (4)  New  Haven,  on  the  Quinnipiac  River, 
Connecticut ;  (5)  Middletown,  on  the  Connecticut  Kiver,  Connecticut  j 
(6)  the  city  bridges  at  !Uridgeport ;  (7,  8)  the  city  and  the  Tomlinson 
Bridges,  at  New  Haven,  Conn. 

The  complaints  against  the  railroad  bridges  crossing  the  Housatonic 
and  Connecticut  rivers  (3  and  5)  jire  that  the  under- water  part  of  the 
piers  at  the  draws  projects  so  far  into  the  stream,  and  into  what  ap- 
pears to  bo  and  ought  to  be  a  clear- way,  that  the  safety  of  vessels  pass- 
ing through  the  draw  isendangered,  and  one  or  two  vessels  have  already 
been  seriously  damaged  by  striking  these  hidden  projections. 

The  remedy  for  this  is  the  breaking  off  of  these  projecting  parts  and 
the  x)lacing  of  fender-piles  to  prevent  passing  vessels  from  coming  in 
contact  with  the  piers.    Any  projection  of  this  sort,  or  any  batter  to 
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the  faces  of  the  draw-piers,  causes  a  sensible  reduction  in  the  width  of 
the  draw-span,  making  it  less  than  it  appears  and  is  presumed  to  be, 
and  piH)bably  less  than  the  law  under  which  it  was  constructed  requires 
it  to  be. 

The  complaints  against  the  railroad  bridge  and  the  city  bridge  at 
New  Haven  (4  and  7),  crossing  the  Quinuipiac  River,  are  that  they 
are  both  without  draws,  and  so  prevent  6  miles  of  the  Quinuipiac  River 
which  are  navigable,  and  were  formerly  used,  from  being  any  longer 
used.  The  city  bridge  formerly  existing  there  had  a  draw  in  it.  The 
new  one  has  not,  nor  has  the  railroad  bridge,  which  crosses  near  it.  It 
is  evident  that  by  these  constructions  the  right  of  the  property-owners 
above  these  bridges  to  the  free  navigation  of  this  part  of  the  Quinuipiac 
River  has  been  violated.  The  remedy  is  to  require  the  city  of  New 
Haven  and  the  railroad  company  to  put  draws  in  these  bridges,  with- 
out which  th^  are  obstructions  to  the  navigable  waters  of  the  United 
States,  according  to  the  decisions  of  the  Supreme  Court  of  the  United 
States. 

The  complaint  against  the  Tomlinson  Bridge  (8),  which  crosses  the 
mouth  of  the  Quinuipiac,  is  that  its  draw  is  narrow  and  dangerous  from 
the  strong  current  through  it,  produced  by  the  contraction  of  the  nat- 
ural water-way  from  1,400  to  310  feet,  caused  by  the  construction  of  a 
solid  causeway  920  feet  long,  and  five  clumsy  piers,  taking  up  170 
feet  more.  The  effect  of  all  this  is  exceedingly  bad,  as  it  prevents  the 
free  inflow  and  outflow  of  the  tides,  and  nearly  destroys  the  usefulness 
of  the  Quinuipiac  River  above  the  bridge  as  a  tidal  basin.  The  ob- 
struction to  the  passage  of  the  water  is  so  great  that  the  bottom  be- 
tween the  piers  has  been  scoured  to  a  depth  of  18  feet,  where  the 
normal  depth  should  be  but  9  feet,  and  I  have  seen  the  water  on  one 
side  of  the  causeway  standing  a  foot  higher  than  it  was  on  the  other 
side  at  the  same  time. 

This  bridge  is  owned  by  a  bridge  company,  but  is,  I  understand,  now 
in  the  possession  of  or  controlled  by  the  New  Yort,  Isew  Haven  and 
Hartford  Railroad.  On  account  of  the  difficulty  of  the  passage  of  the 
draw,  boats  arc  every  now  and  then  capsized  there,  in  consequence  of 
being  thrown  against  the  piers  by  the  violent  current.  The  bridge  is 
in  a  dilapidated  condition,  and  ought  to  be  removed  and  replaced  by 
a  more  modern  constmction,  which  would  permit  the  free  passage  of 
the  tides,  and  which  should  be  provided  with  a  sufficient  draw.  It  now 
constitutes  an  obstruction  to  a  navigable  channel  of  the  United  States, 
as  defined  in  the  decisions  of  the  Supreme  Court  and  in  the  act  of  Con- 
gress under  which  this  report  is  being  made.  Its  piers  are  three  times 
as  thick  as  they  should  be. 

The  complaints  against  the  railroad  bridges  at  Cos  Cob  (1)  and 
Bridgeport  (2)  are  that  the  draws  are  managed  in  such  a  way  that  they 
practically  close  the  streams  which  they  cross  to  navigation.  I  inclose 
a  copy  of  the  complaint  received  concerning  the  Bridgeport  Bridge, 
from  which  it  appears  that  under  the  railroad  regulations  this  bridge 
is  kept  closed  about  twelve  hours  out  of  the  twenty-four,  and  about  ten 
of  these  hours  are  between  daylight  and  dark.  The  same  eomplaint  is 
made  about  the  Cos  Cob  Bridge. 

Congress  has  repeatedly  by  law  authorized  the  construction  of  draw- 
bridges over  the  navigable  waters  of  the  United  States,  so  that  a 
draw-bridge  is  not  to  be  regarded  in  itself  as  an  obstruction  to  naviga- 
tion in  a  legal  sense ;  but  it  is  evident  that  although  its  construction 
may  be  authorized  by  law,  yet  it  may  be  so  managed  after  construction 
as  to  impede  navigation  unnecessarily,  and  thus  become  such  an  ob- 
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struction  to  the  navigable  water  which  it  crosses  as  to  demand  its 
abatement.  The  traffic  over  the  railroad  to  which  this  bridge  belongs 
is  very  large,  from  sixty  to  seventy  passenger  trains  passing  it  every 
twenty-four  hours,  while  the  number  of  Vessels  which  have  to  pass 
through  the  draw  daily  is  quite  small.  It  is  plain  that  the  larger 
interest  can  not  give  way  to  the  lesser  one,  and  the  only  point  that 
needs  to  be  determined  here,  then,  is  whether  the  larger  interest  shows 
due  respect  to  the  lesser  and  does  wheit  it  can  to  avoid  obstructing  it, 
or  whether,  secure  in  its  power,  this  wealthy  railroad  corporation  disre- 
gards its  obligations  towards  its  weaker  competitor,  a  part  of  whose 
rights  it  has  already  taken  away  under  the  protection  of  the  law  and 
obstructs  its  operations. 

Most  of  those  engaged  in  navigation  at  Cos  Cob  and  Bridgeport, 
whose  vessels  must  pass  these  draws,  are  men  of  humble  means,  who 
must  make  their  living  out  of  these  vessels,  and  who  can  not  defend 
themselves  against  a  rich  corporation  like  this  if  it  chooses  to  oppress 
them,  which  it  may  readily  do  by  omitting  to  take  the  means  neeessary 
for  facilitating  the  passage  of  their  vessels  through  the  draw.  The  ac- 
companying copy  of  the  complaint  from  Bridgeport  shows  what  diffi- 
culties are  encountered  by  tows  attempting  to  pass  the  draws  there. 
The  complaint  makes  no  mention,  however,  of  another  source  of  trouble 
that  is  felt  particularly  at  Cos  Cob.  Qere  there  is  so  little  water  th%t 
unless  a  vessel  goes  through  at  a  high  tide  she  can  not  go  at  all,  and  if 
when  high  tide  occurs  the  bridge  is  closed,  the  vessel  must  often  wait 
for  the  next  high  tide,  and  if  this  occurs  after  dark,  she  must  wait  again 
for  the  next  one  oecurring  in  daylight  or  take  the  chance  of  grounding 
in  the  dark,  and  so  it  may  be  delayed  twenty-four  hours,  and  if  the 
cargo  consists  of  garden  produce,  as  is  often  the  case,  intended  for  the 
New  York  market,  it  is  often  rendered  unsalable  by  the  delay,  and  the 
owner  and  carrier  suffer  the  loss.  This  is,  of  course,  no  reason  why  the 
operation  of  a  great  line  of  travel  should  be  obstructed  or  interfered 
with,  but  it  is  a  very  good  reason  why  the  corporation  that  manages  it 
in  their  own  interest  should  pay  for  the  damage  which  the  pursuit  of 
their  own  interests  causes  to  those  who  originally  had  a  right  to  the 
free  and  unobstructed  use  of  these  waters. 

The  remedy  for  this  difficulty  ds  this:  The  draws  should  be  of  the 
most  approved  form,  to  be  quickly  opened  and  closed  by  steam-power. 
The  regulations  requiring  them  to  be  closed  ten  minutes  before  a  train 
is  due  should  be  rescinded,  and  such  signals  should  be  established  as 
would  indicate  to  an  approaching  train,  day  or  night,  whether  the  draw 
is  open  or  not,  as  is  done  on  other  railroads. 

The  vessels  should  have  the  prior  right  of  passage,  as  trains  would 
seldom  be  delayed  by  them,  and  when  delayed  the  time  lost  would 
commonly  be  made  up,  while  with  the  incessant  passage  of  trains  Jbhe 
vessels  must  be  delayed  hours,  and  may  be  delayed  a  day,  time  which 
they  can  not  m^ke  up,  and  which  must  prove  a  serious  loss  to  men  who 
are  not  able  commonly  to  bear  it. 

In  being  permitted  to  construct  bridges  across  navigable  streams, 
railroad  companies  acquire  valuable  rights,  which  materially  increase 
their  revenues,  while  sbipjiers  suffer  a  corresponding  loss.  It  is  only 
fair  that  this  loss  should  be  borne  by  those  who  reap  the  benefit,  which 
might  be  done  by  requiring  the  company  to  pay  the  owners  of  vessels 
at  established  rates  lor  all  delays  caused  by  the  non-opening  of  their 
draws  when  required,  or  by  requiring  them  to  keep  tugs  at  hand  to 
help  these  vessels  through  the  draws.  The  real  question  here  is  whether 
the  law  will  compel  a  rich  and  powerful  corporation  to  deal  fairly  and 
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justly  with  those  who  have  already  been  by  law  compelled  to  surrender 
to  it  a  part  of  their  rights,  ostensibly  for  the  public  good  but  practi- 
cally for  the  good  of  the  corporation  only. 

The  complaint  against  the  city  bridges  at  Bridgeport  ^G)  is  the  same 
as  that  against  the  railroad  bridge  there.  The  only  difierence  here  is 
that  the  city  corporation  takes  tbe  place  of  the  railroad  corporation 
in  the  preceding  case.  It  may  be  left  to  the  city  of  Bridgeport  to  de- 
cide what  is  best  for  their  city  interests;  but  if  for  the  good  of  their 
community  they  find  it  expedient  to  obstruct  the  navigable  waters  of 
the  United  States,  they  should  pay  for  the  damage  that  they  do  to  those 
who  are  entitled  to  the  unobstructed  use  of  those  waters,  and  they 
should,  moreover,  provide  every  facility  for  passing  vessels  through  the 
draws  with  as  little  delay  as  possible. 

I  submit  herewith  copies  of  the  written  complaints  against  the  Bridge- 
port and  Kew  Haven  city  and  railroad  bridges,  and  the  railroad  bridge 
across  the  Connecticut  at  Middletown. 

Bespectfully^submitted. 

•  Walter  MoFarland, 

Ideiit.  Col,  of  Engineers, 


COMPLAINT  AGAINST  THE  BRIDGE  AT  BRIDGEPORT,   CONNECTICUT. 

Bridgeport,  Conn.,  August  2] ,  1884. 

Sir  :  Li  response  to  your  circular  asking  for  information  concerning  bridfi^es,  cause- 
ways, or  structures  that  are  an  obstruction  to  navigation,  we  wlsli  to  write  you  In 
bebalf  of  the  Messrs.  Beardslev,  who  do  an  extensive  towing  business  in  this  vicinity. 

On  May  17,  1884,  we  wrote  tbe  bonorable  Secretary  of  War  upon  this  same  subject. 
Whether  this  letter  was  referred  to  you  or  not  we  do  not  know,  but  take  the  liberty 
of  giving  several  extracts  from  said  letter,  as  the  troubles  and  dangers  complained 
of  therein  still  exist  and  flourish  in  all  tbeir  original  vigor.  '*The  common  council 
of  Bridgeport  has  passed  an  ordinance  relative  to  draw-bridges  *  *  *  by  which 
aU  the  four  draws  are  closed  from  6.40  to  7  a.  m.<  from  12  to  12.20  p.  m.,  from  12.40  to 
1  p.  m.,  and  6  to  C.20  p.  m.  Under  the  city's  orders,  the  draws  are  closed  one  hour 
and  twenty  minutes  during  the  busiest  portions  of  the  day,  when  boats  wisb  to  be 
placed  at  their  docks  to  be  unloaded.  Between  12  and  1  o'clock  the  draws  can  be 
opened  for  the  benefit  of  navigation  only  twenty  minutes,  and,  inasmuch  as  a  tow 
after  passing  through  tbe  first  bridge  could  not  reach  the  last  before  the  twenty  min- 
utes of  grace  bas  expired,  it  is  an  actual  obstruction  for  the  whole  hour. 

"The  New  York  and  New  Haven  Railroad  has  also  given  to  the  drawr tender  the 
following  order,  to  wit,  being  number  49  of  special  instructions:  'No  draw  shall  be 
opened  within  t«n  minutes  of  the  time  that  a  train  is  duo,  nor  when  a  train  is  in  sight 
or  within  hearing.'  This  draw-bridge  is  used  both  by  the  New  York  and  New  Haven 
Railroad  and  the  Naugatnck  Railroad,  and  about  seventy  trains  cross  it  daily,  so  that 
the  draw  is  closed  by  the  railroad  company  eleven  hours  and  forty  minutes  during  the 
twenty-four  honrsof  the  day,  which,  with  the  time  it  is  kept  closed  by  the  city,  makes 
thirteen  hours'  time  during  which  noTtow  nor  boat  can  pass  through  the  bridge.  This 
Is  computed  for  the  whole  twenty-four  hours,  and  most  of  the  eleven  hours  left 
come  in  the  night  time,  when  the  trains  are  much  less  frequent  and  when  no  towing 
is  required.  ' 

"  Between  6  o'clock  in  the  morning  and  6  in  the  afternoon  fully  fifty  trains  cfoss 
tho  bridge  at  short  intervals,  keeping  the  draw  closed  eight  hours. and  twenty  min- 
utes, and,  adding  the  time  it  is  kept  closed  by  the  0ity,  wo  find  that  it  is  closed  nearly 
ten  hours  out  of  the  twelve.  Of  course,  if  a  trait!  is  late,  the  draw  is  kept  closed  until 
it  is  past. 

*  **The  two  hours  left  during  which  tho  draws  may  be  opened  is  scattered  through 
the  twelve  hours  in  such  small  portions  that  it  is  almost  impossible  to  make  a  con- 
tinuous trip.  If  there  were  but  one  draw,  there  would  be  but  little  trouble,  as  a  tug 
with  a  tow  could  time  its  start  so  as  to  get  through  without  having  to  wait ;  but 
passing  through  one  bridge,  and  having^nearly  reached  the  next,  it  may  have 
become  within  ten  m  inn  ten  of  tho  time  when  a  train  is  due  or  the  city's  order  may 
interpose,  and  the  draw,  after  having  been  opened,  is  quickly  shut  and  passage  is 
barred.  Then  the  trouble  begins.  The  tu^,  of  course,  can  stop  and  control  itself, 
bnt  a  heavily-loaded  schooner  or  barge  acquires  a  momentum  which  makes  it  exceed- 
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ingly  difficult  to  stop  it  when  the  draw  is  suddenly  closed  against  its  passage.  It  is 
only  by  the  most  strenaons  exertions  that  the  tugs  prevent  their  tows  from  either 
crushing  into  themselves  or  dashing  into  the  bridges,  and  hardly  a  day  passes  with- 
out a  narrow  escape  from  a  serious  and  perhaps  fatal  accident^  the  bowsprits  of  sloops 
and  schooners  having  several  times  nearly  pierced  the  pilot-houdes  of  the  tugs, 
which  have  been  unable  either  to  get  out  of  the  way  themselves  or  to  stop  their  tows. 
But  if  they  succeed  in  stopping  the  craft  in  tow  without  los^  of  life,  limb,  or  prop- 
erty, they  have  to  wait  from  ten  minutes  to  half  an  hour  for  the  draw  to  reopen.  In 
the  mean  time  they  are  drifting  about  in  the  narrow  channel  or  get  aground  on  the 
shallow  mud  flats,  and  by  the  lime  they  get  straightened  out  and  get  under  headway 
again  the  chances  arc  that  either  the  bridge  they  have  been  trying  to  get  through,  or  at 
the  best  the  nest  one,  will  be  closed ;  so  that  in  this  way,  independently  of  the  danger 
incurred,  it  requires  two  or  three  hours  to  do  what  could  otherwise  be  done  in  half 
an  hour.'^ 

For  the  past  week  the  draw  of  the  bridge  over  the  Housatonic  River  has  been  kept 
closed,  to  the  ^reat  detriment  of  those  engaged  in  the  towing  business,  as  well  ascon- 
siffnees  and  ship-owners. 

The  bridge  contractors  keep  the  draw  closed  not  because  it  can  not  be  opened,  bat 
because  it  is  a  little  more  convenient  for  them  in  the  prosecution  of  their  work. 

There  is  also  a  very  dangerous  obstruction  to  navigation  at  the  east  pier  of  stone- 
work supporting  the  draw  to  the  center  bridge.  Messrs.  Beardsloy  had  heretofore,  in 
goiuff  through  the  draw,  injured  and  nearly  sunk  one  boat  loaded  with  coal,  and 
roughly  scraped  several  others,  upon  an  unknown  object. 

They  then  employed  Captain  Scott,  the  diver,  to  examine  the  pier  and  see  what 
caused  the  trouble.  He  went  down  in  his  diving  armor,  and  found  that  the  lower 
part  of  one  of  the  corners  projected  out  into  the  channel  2  or  3  feet  beyond  the  upper 
portion.  Evidently  the  brilliant  genius  who  planned  the  work  found  that  if  the  pier 
should  be  carried  up  as  started  it  would  encroach  too  far  into  the  channel,  so  lie 
merely  dropped  back  with  the  upper  part  and  left  this  sharp  triangular  projection  to 
tear  open  the  sides  of  any  boats  coming  in  contact  with  it.  We  understand  that  this 
corner  is  visible  only  at  an  unnsnally  low  tide,  and;  as  no  towing  can  be  done  then, 
its  presence  there  was  not  suspected  till  the  diver  made  his  report.  Any  one  going 
through  would  be  justified  in  supposing  he  could  run  close  to  the  pier,  whereas  bo 
really  can  not  go  within  3  feet  of  it  without  wrecking  or  injuring  his  boat.  The  city 
authorities  have  been  notified  of  this  obstruction,  and  have  been  requested  to  remove 
it,  but  although  the  diver  says  it  can  be  easily  and  cheaply  blown  off,  nothing  has 
been  done  to  remove  it. 

This  projecting  corner,  and  especially  the  trouble  and  delay  experienced  in  getting 
through  the  draws,  are  a  source  of  great  vexation  to  both  those  who  do  the  towing 
and  consignees,  who  are  delayed  in  getting  their  boats  to  their  docks.    Any  relief 
that  can  bo  granted  by  the  Government  authorities  will  be  duly  appreciated. 
Very  respectfully,  yours, 

HOLLISTER  &  KeLSEY, 

Attorneye, 
Col.  Walter  McFarland, 

United  States  Engineer, 


COMPLAINT    AGAINST   THE     RAILROAD    AVD    CITY    BRIDGES    AT    NEW    HAVEN,     AN1> 
OTHER  BRIDGES  GROSSING  THE  QUINNIPIAC  RIVER,  CONNECTICUT. 

New  Haven,  Conn.,  August 20,  1884. 
Deah  Sir  :  Having  noticed  in  the  New  Haven  Evening  Register  of  a  recent  date  that 
you  desire  information,  among  other  instances,  as  to  whether  any  bridges,  etc.,  now 
ere6ted  or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  navigation,  and, 
if  so,  a  report  of  the  best  mode  of  altering  such  bridges  so  as  to  prevent  such  obstruc- 
tions, we  desire  to  call  your  attention  to  the  bridge  crossing  tho  Quinnipiac  River  at 
Grand  street ;  to  tho  New  London  Railroad  bridge,  located  a  few  rods  north  of  it,  a"d 
to  other  bridges  on  said  river,  a  mile  or  so  still  further  north.  Those  structnres  form 
a  total  obstruction  to  navigation  north  of  Grand  street  for  sailing-vessels  and  steam- 
erp,  and  it  is  our  opinion  that  they,  or  at  least  tho  first  two  mentioned,  should  bo  pro- 
vided with  suitable  draws  without  delay.  QniuDipiac  is  a  navigable  river  for  C  miles 
or  more  north  of  Grand  street.  Tho  Grand  Street  Bridge  was  formerly  a  draw-bridge, 
and  was  used  as  such  for  many  years,  about  half  tho  vessels  coming  into  tho  river  pass- 
ing through  tho  draw  up  to  the  time  when  it  was  closed.  It  was  an  unwieldy  affair, 
and  was  closed  by  the  town  of  New  Haven  about  sixty  years  since,  when  it  was  un- 
derstood that  a  good  draw  would  be  put  in  soon.  Ever  since  that  time  tho  town  has 
persistently  refused  to  construct  a  draw,  although  often  requested  to  do  so. 
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In  1851,  when  the  New  London  Railroad  Company  were  about  to  build  their  bridge, 
their  president  received  written  notice  that  steps  were  about  to  be  taken  for  a  draw  in 
the  Grand  Street  Bridi^e,  and  that  the  people  residing  north  of  that  point  would  expect 
and  insist  upon  a  draw  in  the  railroad  bridge ;  yet  it  was  built  without  a  draw,  and  up 
to  this  date  the  public  hlive  been  deprived  of  the  use  of  this  arm  of  the  sea,  in  defiance 
of  the  laws  of  the  United  States. 

We  respectfully  request  you,  as  a  representative  of  the  General  Government,  to  give 
this  matter  a  personal  examination  at  your  convenience,  and  make  such  report  thereof 
as  in  your  judgment  may  seem  proper. 

Should  you  desire  any  further  information,  a  line  addressed  to  J.  H.  Goodsell,  332 
North  Front  street.  New  Haven,  Conn.,  will  receive  prompt  attention.  Hoping  the 
action  yon  may  be  pleased  to  take  will  have  a  tendency  towards  the  reopening  of  this 
public  highway,  we  subscribe  ourselves. 

Very  respectfully,  yours, 


Col.  Walter  McFarland, 

United  States  Engineer. 


James  H.  Goodsell. 
S.  Chipman  &  Co. 
J.  £.  Bishop  &,  Co. 


COMPLAINT    AGAINST    THE    BRIDGK    ACROSS    THK    CONNEGTICUT    RIVER  AT  MIDDLE- 
TOWN,     CONNECTICUT. 

[Hartford  and  New  York  Transportation  Company.] 

E.  H.  WiLUAMS,  President.    ) 

€.  C.  Goodrich,  Agent.  S  Hartford,  Conn.,  August  13^  1884. 

Dear  Sir  :  In  accordance  with  your  published  card,  I  desire  to  have  your  engineers 
view  the  bridge-pier  of  the  air-line  bridge  at  Middletown,  on  Connecticut  Kiver. 
The  unprotected  abutments  below  the  line  of  low  water  are  such  as  to  crush  in  the  hull 
of  a  loaded  vessel  or  barce  before  her  guard-streaks  can  reach  within  2  to  7  feet  of  the 
guard  piling  or  pier  itself.  These  points  of  contact  are  from  6  to  8  feet  under  water 
at  low  water.  The  schooner  Rebecca,  drawing  8i  feet,  had  whole  bil^e  forward 
crushed,  and  sunk  soon  after,  and  is  now  on  the  ways  at  Gildersleeve's  ship-yard,  at 
Portland,  Conn.,  with  over  $1,000  damage  bill.  This  schooner's  rail  was  3  feet  clear 
of  the  pier  or  piling  when  she  struck.  The  barge  Grace  Hills,  loaded,  was  similarly 
Dunk  six  year9  ago,  with  like  bill. 

The  railroads  claim  that  their  draw-opening  is  the  number  of  feet  required  by  law, 
hence  they  are  not  obliged  to  protect  these  points,  and  navigation  must  look  out  and 
keep  far  enough  away  from  the  piers  so  as  not  to  hit  these  sunken  projections.  I  try 
to  draw  for  yoa  the  snape  of  this  dangerous  work. 


All  the  piers  are  more  or  less  like  this,  and  at  none  of  them  can  you  (with  a  loaded 
eraft)  get  near  enoagh  to  reach  pier  or  piling  abreast  the  piers  without  striking  the 
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rock  fonndatioD,  while  the  vessel  wdald  apparently  be  still  from  2  to  6  feet  away 
from  possible  harm. 

If  yoii  will  exam'me  here  and  at  Lyme,  and  cause  to  be  properly  protected,  yea  will 
earn  the  fi^atitnde  and  good  will  of  every  vessel-owner  on  thi^  river. 
Yours,  truly, 

C.  C.  Goodrich, 

General  AgenU 
Col.  Walter  McFarland, 

United  States  Engineer, 


report  of  mr.  wm.  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington,  Del.,  January  19,  18S5. 
General:  I  have  the  honor  to  make  the  followiog  report,  as  called 
for  by  section  2  of  the  river  and  harbor  act  approved  July  5, 1884: 

1.  In  the  harbor  of  Wilmington  are  the  remains  of  two  wharves  in 
front  of  the  light-house  lot,  and  under  the  control  of  the  Light- House 
Board.  These  wharves  are  built  on  piles,  and  though  not  within  the 
present  channel,  are  yet  an  obstacle  to  the  free  passage  of  the  flood-tides, 
and  should  be  removed.  I  find  that  their  removal  had  been  determined 
upon  by  my  predecessor  in  charge  of  this  harbor,  but  as  I  have  not  been 
able  to  find  any  authority  from  the  Light-House  Board  fortheir  removal, 
it  was  not  included  in  the  project  for  the  improvement  of  this  harbor. 
The  cost  of  removing  them  would  be  about  $500. 

In  the  same  harbor  and  on  the  other  side  of  the  Christiana  Eiver, 
about  half  a  mile  higher  up,  is  a  detached  sunken  pier,  about  20  feet 
square,  and  below  high-water  mark.  Like  the  lighthouse  piers,  this  is 
not  in  the  main  channel,  but  is  near  enough  to  be  dangerous  at  high 
water,  and  is  an  obstruction  to  the  free  passage  of  the  tides,  and  should 
be  removed.  It  was  placed  by  private  enterprise.  The  cost  would  be 
about  $300.  I  inclose  herewith  a  letter  referring  to  tliis  subject,  re- 
ceived from  the  port- wardens  of  the  harbor  of  Wilmington.  Tracings* 
of  both  obstructions  are  also  inclosed. 

The  draw-bridge  situated  at  the  foot  of  Third  street  is  worked  by 
hand,  and  so  slowly  as  to  impede  navigation.  The  city  should  be  com- 
pelled to  put  ill  machinery  to  work  the  draw  by  steam  or  other  mechan- 
ical force. 

2.  On  the  Saint  Jones  River  are  two  draw-bridges  for  county  roads. 
I  have  been  waiting  till  work  should  be  commenced  on  the  river  to  have 
accurate  surveys  made  for  a  detailed  report.  I  can  state  now  that  the 
lower  bridge  at  Florence  has  machinery  for  working  by  hand,  but  no 
employe  to  do  the  work. 

The  upper  bridge  at  Lebanon  has  its  turning-gear  out  of  order,  and 
has  to  be  worked  by  crews  of  vessels  when  desiring  to  pass.  In  addi- 
tion to  this,  a  false  abutment  was  put  in,  to  compensate  for  a  draw  too 
short  lor  the  original  plan,  and  the  water-way  on  the  site  of  the  main 
opening  is  thus  narrowed,  to  the  prejudice  of  the  free  passage  of  the 
current. 

The  survey  will  be  made  of  t)oth  bridges  as  soon  as  the  work  on  the 
river  begins,  when  a  more  detailed  report  will  be  made  on  this  subject. 

The  best  plan  of  remedying  these  evils  will  be  to  have  good  turning- 
machinery  put  in  both  bridges,  and  a  man  employed  to  work  it  when 
necessary. 

•Tracings  omitted. 


Digitized  by  LjOOQ IC  ■ 


APPENDIX   WW — ^BRIDGING   NAVIGABLE   WATERS  2539 

The  false  abutment  of  the  bridge  at  LebanoD  should  be  removed  and 
the  draw  lengthened  to  reach  to  the  abutment  originally  intended  for  it. 
It  should  be  the  duty  of  the  State  of  Delaware  to  compel  the  making 
of  these  improvements. 

I  am  not  at  present  aware  of  any  other  structures  erected  or  in  pro- 
cess of  erection  which  '*  do  or  will  interfere  with  the  free  and  safe 
navigation  "  of  any  of  the  navigable  waters  in  this  district. 
Very  respectfully,-  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 
To  the  Chief  of  Engineers,  U.  S.  A. 

LETTER  OP  THE  BOARD  OF  PORT-WARDENS  OP  THE  HARBOR  OF  WILMINGTON,  DELA- 
WARE. 

[Board  of  port-wardenB,  city  of  Wilmington,  Del.] 

November  28,  1664. 
Dear  Sir  :  I  was  directed  by  the  boaid  of  port- wardens,  at  a  meeting  held  Novem- 
ber 26, 1884,  to  commanicate  with  yoa  stating  that  the  sunken  pier  in  the  Christiana 
River,  in  the  lino  passing  throagii  harbor  line  stones  5  and  C  7,  is  regarded  by  the 
board  as  a  very  dangeroos  obstrnction  to  navigation,  and  that  it  will  bo  very  grati- 
fying to  the  board  if  it  please  yoa  to  incorporate^  in  your  report  to  the  Secretary  ot 
War  such  mention  of  this  matter  as  may  result  in  the  removal  of  the  pier  by  the 
United  States  Government. 
Yours,  et-c., 

Frederic  H.  Robinson. 

Secretary. 
General  Wm.  F.  Smith. 


reports  of  major  peter  c.  hains,  corps  of  engineers. 

(1)  long  bridge  across  potomac  river. 

XJnited  States  Engineer  Office, 
Washington,  D.  C,  September  10,  1884. 

Sir:  In  compliance  with  General  Order,  No.  13,  Headquarters  Corps 
of  Engineers,  July  23, 1884, 1  have  to  report,  for  tlio  information  of  the 
Secretary  of  War,  that  the  structure  known  as  *'Long  Bridge,"  span- 
ning the  Potomac  Eiver  from  Washington,  D.  0.,  to  Alexander's  Island, 
Virginia,  was  first  built  by  the  Washington  Bridge  Company,  under  an 
act  of  incorporation  provided  by  act  of  Congress,  approved  February  5, 
1S08,  entitled  "An  act  authorizing  the  erection  of  a'bridge  on  the  Poto- 
mac Eiver  within  the  District  of  Columbia." 

In  1834  tb<3  Government  of  the  United  States  purchased  the  rights 
of  the  Washington  Bridge  Company  and  the  remains  of  the  original 
structure,  which  had  been  partly  destroyed  in  183  i  by  a  fresbet.  It 
was  afterwards  rebuilt  by  the  Government  and  maintained  by  it  until 
June  21,  1870,  when  by  act  of  Congress  the  Baltimore  and  Potomac 
Railroad  Company  was  authorized  to  take  possession  under  certain 
conditions. 

It  has  remained  in  the  custody  of  sa^d  railroad  company  since  that 
time,  and  is  used  and  occupied  by  it  as  a  railway  bridge,  and  by  the 
public  as  a  wagon  and  foot  bridge. 

It  interferes  now  with  the  free  and  safe  navigation  of  the  Potomac 
Eiver,  and  wrill  do  so  in  a  greater  degree  when  the  improvements  now 
in  progress  on  the  river  front  approach  more  nearly  completion.    The 
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draw  of  this  bridge  is  only  70  feet  wide,  and,  consequently,  in  times  of 
freshets  or  high  winds,  does  not  afford  a  free  and  safe  opening  for  large 
vessels.  Besides,  it  is  never  opened  at  night  at  all,  so  that  the  bridge 
constitutes  a  complete  barrier  to  all  navigation  through  it  after  dark. 
The  bridge,  however,  will  become  a  serious  obstruction  as  the  work  of 
improving  the  river  front  advances.  Congress  has  already  appropriated 
8900,000  for  the  improvement  of  the  Potomac  River  in  the  vicinity  of 
Washington,  having  reference  to  the  improvement  of  navigation,  the 
establishment  of  harbor-lines,  and  the  raising  of  the  river  flats.  A 
part  of  this  money  has  already  been  spent,  and  the  work  is  now  well 
under  way.  The  necessity  of  rebuilding  Long  Bridge  is  referred  to  by 
the  Board  of  Engineers  in  its  report  of  February  18, 1882.  The  reiwrt 
includes  among  its  recommendations  that — 

The  Long  Bridge  shall  be  rebuilt  at  an  earl^  period,  during  the  progress  of  the  im- 
provements, with  wide  spans  npon  piers  offering  the  least  possible  obstruction  to  the 
flow  of  water. 

Other  engineers  have  at  various  times  called  attention  to  the  neces- 
sity of  a  new  bridge.  The  location  of  the  present  bridge  is  faulty,  its 
construction  more  so.  Above  the  bridge  the  channel  of  the  river 
curves  well  over  to  the  Virginia  shore,  so  that  at  the  site  of  the  bridge 
the  channel  current,  in  the  ordinary  stages  of  the  river,  sets  towards 
the  Washington  side,  making,  with  the  axis  of  the  bridge,  on  obtuse 
angle.  The  piers  are  set  parallel,  or  nearly  so,  with  the  current  in  such 
stages.  In  times  of  freshets,  however,  the  direction  of  the  current  is 
more  direct ;  the  water  takes  a  shorter  cut  across  the  shoals  to  reach  its 
proper  level.  The  piers  of  the  bridge  being  located  to  best  suit  the  low 
stage  of  the  river,  they  stand  obliquely  to  the  current  in  times  of  freshet, 
making  the  obstruction  greatest  when  it  should  be  least.  The  bridge 
thus  acts  as  a  partial  dam  in  times  of  freshets,  checking  the  flow  of  water 
above  and  causing  the  deposition  of  the  material  that  is  rolled  along 
the  bottom  or  held  in  suspension. 

The  spans  of  the  bridge  are  too  narrow,  requiring  a  greater  number  of 
piers  than  would  otherwise  be  needed,  consequently  the  flow  of  water  is 
proportionately  obstructed.  While  the  number  of  piers  is  unnecessarily 
great,  and  their  direction  with  reference  to  the  freshet  current  objection- 
able, a  still  more  formidable  objection  exists  in  the  construction  of  the 
piers  themselves.  They  are  built  of  stone  on  a  pile  and  grillage  founda- 
tion, and  to  the  ordinary  observer  would  appear  unobjectionable  except 
in  respect  to  number,  height,  and  location  with  reference  to  the  freshet 
cuiTcnt.  The  pile  and  grillage,  however,  reaches  to  about  the  level  of 
low  water,  and  is  not  ordinarily  seen ;  but,  in  order  to  make  the  founda- 
tion secure,  a  large  quantity  of  riprap  stone  has  been  deposited  around 
each  pier,  so  that  while  each  pier  seems  to  be  narrow,  it  pratically 
spreads  out  like  a  cone  beneath  the  surface  of  the  water. 

The  bottom  chord  of  each  span  is  too  low,  being  onl^- 10.7  feet  above 
low  water.  The  adjacent  flats  are  to  be  flUed  to  a  height  of  3  feet  above 
the  freshet  slope  of  1877,  which  will  make  them  at  the  site  of  the  bridge 
about  12  feet  above  low  water.  The  bottom  chord  of  the  bridge  is,  there- 
fore, only  a  little  more  than  1 J  feet  above  the  level  of  the  freshet  slope  of 
1877,  and  nearly  1^  feet  below  the  proposed  grades  of  the  flats  when 
they  are  reclaimed  from  overfl<^v. 

The  effects  of  logs,  trees,  etc.,  swept  down  the  river  and  against  the 
bridge  in  such  a  freshet  can  readily  be  imagined.  It  was  practically 
destroyed  in  1831  by  such  a  freshet. 

The  improvements  now  in  progress  contemplate  the  closing  of  the 
Washington  Ohannel  at  the  site  of  Long  Bridge ;  hence,  all  the»water 
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that  now  finds  its  way  down  the  river  by -that  route  will  be  forced  into 
the  Virginia  Channel.  The  capacity  of  the  latter  must,  therefore,  be 
increased.  This  is  now  being  done  above  the  bridge,  and  it  will  be  done 
below  it,  by  dredging.  To  secure  the  required  area  of  cross  section 
through  the  bridge  would  require  dredging  to  be  done  between  the 
piers,  which,  it  is  believed,  is  not  practicable  to  the  extent  required 
without  endangering  the  structure. 

The  best  and  only  satisfactory  way  of  correcting  the  defects  of  this 
bridge  is  to  build  a  new  one  several  feet  higher,  on  fewer  piers,  with 
wider  spans.  The  piers  should  be  set  as  nearly  as  practicable  in  the 
axis  of  the  freshet  current,  and  should  rest  on  the  rock  or  hard-pan, 
which  it  is  believed  will  be  found  to  underlie  the  softer  strata  of  mud. 
In  any  case,  the  body  of  each  pier  should  extend  to  a  depth  below  the 
surface  of  the  water  equal  to  the  ruling  depth  of  water  above  and  be- 
low the  bridge. 

No  riprap  protection  should  be  allowed  around  the  piers  to  reach  a 
level  above  that  of  the  general  bottom  of  the  river  channel  in  the  neigh- 
borhood of  the  bridge. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Major  of  Engineers. 

To  the  Chief  op  Engineers,  U.  S.  A. 

(2)  POTOMAC  ACiUEDUCT. 

United  States  Engineer  Office, 
Washington^  D.  0.,  November  5,  1884. 

Sir  :  In  accordance  with  General  Orders  No.  13,  current  series,  Head- 
quarters Corps  of  Engineers,  United  States  Army,  I  have  to  report  that 
the  bridge  known  as  the  "Aqueduct,"  that  spans  the  Potomac  Eiver 
between  Georgetown,  D.  C,  and  the  Virginia  shore,  is  an  obstacle  to 
the  free  and  safe  navigation  of-  the  Potomac  River. 

The  bridge  is  an  acqueduct  for  the  \yashington  and  Alexandria  Canal, 
which  is  here  carried  across  the  Potomac  River. 

The  piers  of  the  bridge  are  built  of  stone,  the  superstructure  being  of 
wood.  There  is  ample  width  between  the  piers  for  the  largest  vessels 
that  come  to  Georgetown  to  pass,  and  the  depth  of  water  is  over  20  feet 
at  low  tide. 

At  mean  high  tide  there  is  only  a  clear  space  of  25  feet  between  the 
timber  supports  of  the  lower  chords  of  the  truss  and  the  surface  of  the 
water.  As  a  consequence,  none  but  the  smallest  of  steam-boats  can  pass 
under  it,  and  practically  it  renders  navigation  above  the  bridge  im- 
practicable for  anything  but  small  tugs  and  flat-boats. 

Paragraph  2550,  Revised  Statutes,  provides  that  the  collection  dis- 
trict of  Georgetown  shall  extend  to  the  head  of  the  navigable  waters  of 
the  Potomac  River,  which  is  near  Little  Falls.  Between  the  latter  place 
and  the  Aqueduct  Bridge,  a  distance  of  more  than  3  miles,  there  exists 
a  deep,  navigable  channel,  obstructed  only  at  two  places  by  shoals, 
which  have  over  them  a  depth  of  16  and  19  feet,  respectively,  at  mean 
high  tide.  On  theHBeorgetown  side  of  the  river  there  is  over  19  feet 
at  high  tide  for  a  distance  of  3,000  feet  above  the  bridge. 

In  a  commercial  point  of  view,  that  part  of  the  river  would  be  of 
great  value  if  the  way  to  it  was  not  barred  by  this  bridge. 

It  is  an  obstruction  in  another  respect.  The  piers,  abutments,  and 
causeway  reduce  the  width  of  the  river  from  about  1,G00  feet,  its  nat- 
ural width  between  the  lines  of  high  water,  to  about  950  feet.    This  re- 
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daction  caases  au  abnormal  rise  in  the  surface  of  the  water  in  times  of 
freshets. 

The  bridge  can  best  be  altered  so  as  not  to  interfere  with  the  free  and 
safe  navigation  of  the  river  by  discontinning  its  use  as  an  aqueduct, 
and  providing  a  draw  through  which  vessels  can  pass.  This  would 
necessitate  the  entire  rebuilding  of  the  superstructure,  and  the  modifi- 
cation of  one  of  the  abutment  piers  to  serve  as  a  draw-pier. 

Other  interests  may  be  involved  in  such  a  change,  but  a  discussion  of 
them  is  beyond  the  province  of  this  report.  The  bridge  interferes  with 
the  free  and  safe  navigation  of  what  would  doubtless  become  a  veiy 
important  part  of  the  river  were  it  not  there,  and  the  only  satis&ctoiy 
way  of  removing  this  interference  is  to  dispense  with  the  aqueduct  por- 
tion and  rebuild  the  superstructure  as  a  highway  bridge,  with  a  suita- 
ble draw  for  the  acconunodation  of  vessels  of  the  largest  class  that  visit 
Georgetown. 

Very  respectfhlly,  your  obedient  servant, 

Peter  O.  Hains, 
Major  of  Engineers, 

To  the  Chief  of  Engineers,  U.  S.  A. 


REPORT  of  captain  F.  A.  HINMAN,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Norfolhj  Ya.j  October  51, 1884. 

General  :  In  accordance  with  General  Order  No.  12,  Headquarters 
Corps  of  Engineers,  U.  8.  Army,  current  series^  relative  to  sections  2 
and  8  of  the  act  of  July  5, 1884,  making  appropriations  for  the  construc- 
tion, repair,  and  preservation  of  certain  public  works  on  rivers  and  har- 
bors, and  for  other  purposes,  I  have  the  honor  to  submit  the  following 
final  report  on  all  the  matters  known  to  me  in  this  district  covered  by 
the  foregoing : 

The  following  bridges  are  considered  obstructions  to  the  free  naviga- 
tion of  the  waters  that  they  cross,  for  the  reasons  specified  below,  viz: 
The  Norfolk  and  Western  Eailroad » bridges  over  the  Eastern  and 
Southern  branches  of  the  Elizabeth  Eiver  (shown  on  the  accompanying 
map*)  and  the  wagon  bridge  over  Town  Creek,  North  Carolina,  3J  miles 
above  its  mouth.    Each  will  now  be  referred  to  in  detail. 

(1)  The  Norfolk  arid  Western  Eailroad  Bridge  over  the  Eastern  branch 
of  the  Elizabeth  River. — ^The  present  draw-opening  is  at  the  extreme  north- 
ern end  of  the  bridge  at  the  right  bank.  It  is  40  feet  in  the  clear,  and 
has  a  depth  through  it  of  13  feet  at  mean  low  water.  The  approaches 
to  this  draw  arc  as  follows :  The  upper  approach  is  very  crooked*  and 
shallow  from  the  main  channel  to  the  draw-opening.  On  a  line  perpen- 
dicular to  the  draw-opening,  and  about  300  feet  above  it,  is  a  shoal  with 
l)ut  IJ  feet  of  water  on  it  at  mean  low  tide.  The  lower  approach  has 
been  lately  dredged  by  the  United  States,  and,  so  far  as  depth  is  con- 
cerned, is  satisfactory.  The  draw-opening  shouli}  be  at  least  50  feet 
wide,  and  placed  near  the  middle  of  the  stream,  where  the  deep  chan- 
nel is,  between  the  piers  marked  A  and  B,  with  suitable  guide-piles 
above  and  below  for  safety  of  navigation  through  it. 

(2)  The  Norfolk  and  Western  Railroad  Bridge  over  tlis  Southern  branch 
oftJie  Elizabeth  River. — The  river  at  this  point  has  been  contracted  by 

*  Map  omitted. 
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earthen  causeways,  terminating  in  masonry  bridge  abutments  on  either 
side,  that  on  the  east  side  being  88  feet  long  and  that  on  the  west  side 
256  feet  in  length.  The  present  draw-opening  is  at  the  extreme  east- 
ern end  of  the  bridge,  is  40  feet,  in  the  clear,  and  has  a  depth  through 
it  of  8  feet  at  mean  low  water.  The  approaches  to  this  draw  are  on  a 
<»urve,  and  hard  for  vessels,  particularly  those  with  tows,  to  make,  es- 
pecially when  the  wind  blows  from  certain  quarters. 

I  quote  as  follows,  relative  to  this  bridge,  from  report  dated  January 
30, 1872,  of  the  late  Oapt.  0.  B.  Phillips,  Corps  of  Engineers,  found  in 
report  of  the  Chief  of  Enginers,  1872,  page  719 : 

•  «••#•• 

Below  tho  lock  of  the  Dismal  >Swamp  Canal  no  difficulty  is  experienced  in  the  navi- 
gation of  the  Elizabeth  River.  A  deep  and  nnobstnicted  channel  exists  np  to  this 
point  and,  in  fact,  to  a  point  abont  2  miles  farther  up  the  river. 

The  above  remark  should  be  qualified  by  stating  that  the  Norfolk 
and  Petersburgh  Eallroad  Bridge,  which  crosses  the  river  about  three- 
fourths  of  a  mile  above  the  Dismal  Swaipp  Lock,  causes  considerable 
annoyance  to  shipping,  much  of  which  is  taken  np  and  down  the  river 
in  long  tows.  As  many  as  five  schooners  sometimes  constitute  a  single 
tow. 

The  draw  of  the  bridge  referred  to  is  badly  located.  It  is  nearly  over 
to  the  right  bank  of  the  river,  away  from  the  deepest  water,  and  out  of 
the  course  which  shipping  would  take  were  it  not  for  the  bridge.  This 
evil,  however,  it  appears  must  continue  to  exist,  as  litigation  has,  I  un- 
derstand, failed  to  correct  the  matter. 

•  •  •  •         .      •  •  • 

(The  Norfolk  and  Petersburgh  Eailroad  is  now  a  part  of  the  Norfolk 
and  Western  Eailroad.) 

The  draw  opening  should  be  at  least  00  feet  wide,  and  placed  near 
the  middle  ot  the  stream,  where  the  deep  channel  is,  between  the  piers 
marked  C  and  D,  with  suitable  guide-piles  above  and  below,  for  safety 
of  navigation  through  it. 

(3)  Bridge  over  Town  CreeJcy  North  Carolina. — I  quote  as  follows  re- 
garding this  bridge,  from  report  dated  August  4, 1884,  ot  the  late  Mr. 
W.  n.  James,  assistant  engineer: 

Town  Creek,  North  Carolina,  for  the  improvement  of  which  $1,000  was  appropriated 
t)y  act  approved  July  6, 1881,  and  expended  under  my  charge,  for  aA  account  of  which 
work  reference  is  respectfally  made  to  Appendix  K  17,  of  the  Annual  Report  of  the 
•Chief  of  Engineers  for  1883,  is  obstructed  3^  miles  above  its  month,  on  the  west  side 
of  the  Cape  Fear  River,  8  miles  below  Wilmington,  by  a  common  county-road  bridge, 
belonging  to  the  county  of  Brunswick,  North  Carolina.  This  bridge  has  no  draw. 
The  creek  is  navigable  for  tho  improved  distance  of  19  miles  from  its  mouth  for  small 
dteam-launches  drawing  not  over  3^  feet  of  water.  These  boats,  in  passing  under  the 
bridge,  have  to  lower  their  smoke-stacks,  and,  for  want  of  a  draw,  none  but  very  small, 
low  boats  can  pass  at  all.  I  am  informed  that  if  compelled  to  put  in  a  draw  or  abandon 
the  bridge,  the  county  would  probably  remove  it  and  close  the  road. 

It  is  manifest  that  there  should  be  either  a  proper  draw-opening  in 
this  bridge  or  else  it  should  be  removed. 

It  is  believed  that  the  southern  abutment  or  causeway  (shown  on  ac- 
companying map*)  to  the  county  bridge  that  formerly  crossed  the 
<eaatern  branch  of  the  Elizabeth  River  interferes  with  the  free  and  safe 
navigation  of  said  river  to  the  extent  described  below,  for  which  rea- 
.sons  the  structure  should  be  removed. 


'  Map  omitted. 
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In  my  commauicatloQ  to  yoa  of  the  1st  altimo,  relative  to  Norfolk 
Harbor,  I  stated  as  follows  in  regard  to  this : 

♦■  »  »  «  »     •  »  ♦ 

It  is  thoaght  that  the  shoaliag  at  the  mouth  of  Eastern  Branch  is  very  largely  dae 
to  natural  causes  that  will  always  exist,  aided  heretofore  by  the  county  bridge,  a  part 
of  which  has  been  removed,  as  stated,  leaving  the  southern  abutment,  which  should  also 
he  removed.  There  are  no  means  of  ascertaining  the  amount  of  deterioration  doe 
specifically  to  this  bridge. 

I  also  qaoted  in  said  commanication  from  reports  as  follows : 

1.  Eeport  dated  January  30,  1872,  of  the  late  Capt.  O.  B.  Phillips, 
Corps  of  Engineers  (Report  of  the  Chief  of  Engineers,  1872,  page  722). 

We  find  slight  and  rather  peculiar  changes  in  the  bed  of  the  harbor  between  the 
county  bridge  across  the  Eastern  Branch  and  the  confluence  of  the  two  branches.  We 
find  a  slight  tendency  of  the  channel  to  deepen  immediately  and  for  some  little  dis- 
tance below  the  bridge. 

Further  down  (some  800  yards  below  the  bridge)  shoaler  water,  which,  as  far  as  is 
known,  has  always  existed,  is  oucountered,  and  continues  until  the  influence  of  the 
Southern  Branch  is  felt.  The  dep^  of  the  shoaler  water  referred  to  has  changed  but 
little  since  the  soundings  were  taken  by  the  Coast  Survey.  It  appears  to  have  filled 
in  v#ry  slightly.  Its  worst  feature  seems  to  be  that  the  shoal  is  slowly  extending 
along  to  the  wharves  immediately  below  the  ferry.  I  attribute  these  changes  to  the 
existence  of  the  county  bridge  across  the  Eastern  Branch.  The  stream  is  consider- 
ably contracted  at  this  point  by  a  long  causeway,  which  constitutes  the  southern  ex- 
tremity of  the  bridge. 

This  accounts,  in  my  opinion,  for  the  slight  deepening  immediately  below  the 
bridge,  and  also  for  the  slight  additional  shoaling  below,  the  removed  material  being 
deposited  as  soon  as  the  wider  portion  of  the  stream  is  reached. 

It  will  bo  perceived  that  a  considerable  deepening  has  taken  place  immediately  at 
the  confluence  of  the  two  branches.  This  would  seem  to  be  but  the  mere  i*esult  of  the 
changes  just  referred  to,  the  gradual  extension  of  the  shoaler  water  near  the  ferry 
seemmg  to  contract  the  width  of  the  Southern  Branch  channel,  and  causing  it  to  make 
deeper  water.  From  this  point  on  towards  the  entrance  of  the  harbor,  and  also  iu 
following  up  the  course  of  the  Southern  Branch,  the  water  iu  the  chaunel  seems  to 
have  pretty  generally  maintained  its  original  depth. 

•  »»«••• 

2.  Keport  dated  February  15, 1875,  of  Mr.  S.  T.  Abert,  United  States 
civil  engineer  (Report  of  the  Chief  of  Engineers,  1875,  Part  II,  pages 
146-147). 

The  bar  which  occupies  the  main  channel  is  partly  due  to  the  county  bridge,  8i0 
yards  above. 

This  bridge  is  owned  by  private  parties,  who,  I  have  been  informed,  are  willing  to 
sell  it,  and  the  city  authorities  have  taken  the  preliminary  steps  for  its  purchase  and 
removal.  In  order  to  benefit  the  harbor  to  the  fullest  extent,  the  causeway  should 
be  removed  at  the  same  time  as  the  bridge. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAN, 
Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


repoet  of  captain  w.  h.  bixby,  corps  of  enaineers. 

United  States  Engineer  Office, 

Wilmington^  N.  C,  January  15f  1885. 
Sir  :  In  accordance  with  the  instructions  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Engineers,  United  States  Army,  Washington, 


Digitized  by  LjOOQI^ 


APPENDIX    WW — BBroOING   NAVIGABLE   WATERS.         2545 

D.  C,  23d  Jaly,  1884, 1  have  to  ^abmit,  herewith  inclosed,  my  final 
report  upon  the  •  •  *  bridges,  etc.,  referred  to  in  sections  2  and  8 
of  the  river  and  harbor  act  of  July  5, 1884. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 
Captain  of  Engineers. 
The  Chief  of  Engineees,  U.  S.  A. 


FINAL  REPORT  UNDER  SECTIONS  2  AND  8  OF  THE  ACT  OF  JULY  5, 1884, 
MAKING  APPROPRIATION  FOR  THE  CONSTRUCTION,  REPAIR,  AND 
PRESERVATION  OF  CERTAIN  PUBLIC  WORKS  ON  RIVERS  AND  HAR- 
BORS,  AND  FOR  OTHER  PURPOSES. 


NEUSE  RIVER,   NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

Near  Kinston  this  river  is  crossed  by  the  Atlantic  and  North  Caro- 
lina Eailroad  on  a  draw-bridge,  whose  draw-span  is  placed  upon  the 
shallow  side  of  the  river,  instead  of  over  tbe  main  channel-way.  The 
present  improvement  will  probably  be  so  far  finished  in  18:^6  as  to 
permit  of  a  deeper  navigation  above  this  bridge  at  Kinston  than  will 
then  be  able  to  pass  through  this  draw-opening.  All  the  steamer  cap- 
tains whom  I  have  so  far  heard  from  state  that  they  have  not  as  yet 
been  delayed  from  want  of  water  at  this  draw-opening,  and  1  do  not 
see  any  reason  for  a  change  in  the  position  of  a  draw  before  188G.  I 
therefore  recommend  that  this  draw  may  be  permitted  to  remain  in  its 
present  position  for  the  present,  but  that  it  be  moved  to  the  channel 
side  of  the  river  as  soon  as  it  becomes  the  chief  serious  obstruction  to 
a  Dermanently  increased  depth  of  navigation  between  New  Berne  and 
Kinston. 

Near  Goldsborough  this  river  is  crossed  by  the  Wilmington  and  Wel- 
don  Eailroad,  on  a  single-span  bridge,  without  a  draw.  The  bottom  of 
the  bridge  is  about  17  feet  above  low  water.  The  channel  is  said  to  be 
partially  obstructed  by  a  pier  of  the  former  bridge.  Very  few  steamers 
have  so  far  reached  this  bridge,  although  the  river  is  navigable  for  sev- 
eral miles  above  Goldsborough.  I  therefore  recommend  that  this  bridge 
be  permitted,  for  the  present,  to  remain  in  its  present  condition,  pro- 
vided that  the  owners  will  clear  away  the  obstructing  portion  of  the 
old  pier  beneath. 

Above  Goldsborough,  and  below  Smithfleld,  there  are  six  county 
bridges,  without  draws,  but  there  has  as  yet  been  no  navigation  de- 
manding draws.  W^en  needed,  the  draws  will  undoubtedly  be  put  in 
by  tbe  county  authorities.  I  therefore  recommend  that  these  bridges  be 
permitted,  for  the  present,  to  remain  in  their  present  condition,  provided 
that  their  owners  will  insert  draws  therein  whenever  needed  b^^-  the 
steamers. 

As  far  as  I  know,  these  eight  are  the  only  bridges  below  the  head  of 
present  navigation  which  obstruct  the  navigation  of  the  Neuse  liiver. 

TRENT  RIVER,  NORTH  CAROLINA  (UNDER  niPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  Trenton,  the  head  of 
present  navigation,  that  obstruct  the  navigatjp^  of  the  Trent  Biver, 
ENG  88 160 
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OONTENTNIA,  OREBK,  NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

Between  Stantonsbarg^  the  head  of  piresent  improvement,  and  Snow 
Hill,  the  head  of  present  navigation,  there  are  three  eonnty  bridgea. 
without  draws,  but  there  has  as  yet  been  no  navigation  demanding 
draws.  When  needed,  the  draws  will  undoubtedly  be  put  in  by  the 
county  authorities.  I  therefore  recommend  that  these  bridges  be  |>er- 
mitted,  for  the  present,  to  remain  in  their  present  condition,  provided 
that  their  owners  will  insert  suitable  draws  therein  whenever  ueedeil 
by  steamers. 

Between  Sqow  Hill,  the  head  of  present  navigation,  and  the  mouth 
of  the  river  there  are  no  bridges,  as  far  as  I  know,  that  obstruct  the 
navigation  of  the  Oontentnia  Greek. 

NEW  RIVER,  NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  the  head  of  present 
navigation  that  obstruct  the  navigation  of  the  New  River. 

CAPE  FEAR  RIVER,  NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  Fayetteville,  the  present 
liead  of  navigation,  that  obstruct  navigation. 


TOWN  CREEK,  NORTH    CAROLINA    (TRIBUTARY    OF    THE    CAPE    FEAR 
RIVER,  IMPROVED  IN  1882-'83). 

Three  miles  above  Ob  mouth,  this  river  is  reported  to  be  crossed  by 
a  county  bridge,  without  a  dra^,  thus  obstructing  an  otherwise  6-foot 
navigation^  over  nearly  19  miles  of  river.  1  therefore  recommend  that 
the  owners* of  this  bridge  be  required  to  insert  therein  a  draw-span  of 
40  feet  clear  width. 

One  mile  below  the  present  head  of  navigation  is  a  second  bridge, 
without  draw,  but  not  regarded  at  present  as  obstructing  the  present 
navigation.  I  therefore  recommend  that  it  be  permitted,  for  the  present, 
to  remain  in  its  present  condition. 

Between  the  head  of  present  navigation  and  the  mouth  of  the  river 
these  two  bridges  are,  as  far  as  I  know,  the  only  ones  that  obstruct  the 
navigation  of  Town  Creek. 

LILLINGTON  RIVER,  OR  LONG  CREEK,  NORTH  CAROLINA  (TRIBUTARY 
OF  THE  CAPE  FEAR    RIVER,  IMPROVED  IN  1882-'83). 

As  far  as  I  know,  there  are  no  bridges  below  the  hea^l  of  present 
navigation  that  obstruct  the  navigation  of  the  Lillington  Biver. 

BLACK    RIVER,  NORTH  CAROLINA  (UNDEfe  SURVEY). 

As  far  as  I  know,  there  are  no  bridges  below  Point  Caswell,  the  head 
of  present  useful  navigation,  that  obstruct  the  navigation  of  the  Black 
River. 

NORTH    BAST  CAPE  FEAR  RIVER,   NORTH  CAROLINA   (UNDER  EXAM- 

INATION. 

One  mile  above  Wilmington,  this  river  is  crossed  by  the  Wilmington, 
Columbia  and  Augusta  Kailroad,  on  a  through  bridge,  provided  with 
a  suitable  draw-span,      t  *i 
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The  free  passage  of  boats  on  the  rivier  side  of  the  draw-pier  is  ren- 
dered extremely  difficalt  by  strong  cross-currents,  by  sboals  above  the 
bridge,  and  by  the  oblique  position  of  the  pier;  while  the  free  passage 
on  the  shore  side  of  the  draw-pier  is  rendered  difficult  by  the  absence 
of  suitable  fenders  next  to  the  shore,  and  by  the  presence  of  an  old  sub- 
merged bridge-pier  near  the  river  bank,  about  100  yards  below  the  pres- 
ent bridge.  This  old  sunken  pier  is  said  to  have  occupied  its  present 
hidden  position  for  over  thirty  years,  and  is  manifestly  an  obstruction 
to  the  free  use  of  the  railroad-draw  opening.  Its  removal  woald  cost, 
perhaps,  $200,  but  under  the  circumstances  I  do  not  think  the  present 
bridge's  owner  should  be  held  responsible  for  the  old  pier^s  non-removal. 
I  recommend  that  this  old  sunken  pier  be  removecl  at  the  expense  of 
the  United  States,  and  that  the  owners  of  the  railroad  bridge  be  re- 
quired to  provide  suitable  fenders  for  100  feet  above  and  below  the 
bridge,  on  the  shore  side  of  the  draw-opening. 

Eighteen  miles  above  Wilmington,  this  river  is  crossed  by  the  Wil- 
mington and  Weldoii  Bailroad,  on  a  pier-bridge,  without  a  draw-span. 
The  bottom  of  the  bridge  is  only  about  10  feet  above  high-water  mark, 
and  seriously  obstructs  an  otherwise  clear  G  foot  navigation  over  60 
miles  of  river.  I  therefore  recommend  that  the  owners  of  this  bridge 
be  required  to  provide  it  with  a  suitable  draw,  of  span  from  40  to  GO 
feet  width. 

Higher  up,  the  river  is  crossed,  at  Kroom's,  at  Deep  Bottom,  and  at 
Chinquepin,  by  county  bridges,  without  draws,  but  up  to  present  at 
these  places  there  has  not  been  any  steam  navigation  demanding  draws. 
I  therefore  recommend  that  these  bridges  be  permitted,  for  the  present, 
to  remain  in  their  present  condition,  provided  that  their  owners  will  in- 
sert suitable  draws  therein  whenever  needed  by  steamers. 

As  far  as  I  know,  these  five  bridges  are  the  only  ones  obstructing  the 
free  navigation  of  the  North  East  Cape  Fear  River  from  its  mouth  up 
to  Hallsville,  the  head  of  present  navigation. 

WACCE3IAW  BIVEE,  SOUTH  CAROLINA  (UNDER   IMPROVEMENT). 

As  far  as  I  know,  there  are  ud  bridges  below  Conwayboro',  the  pres- 
ent head  of  useful  navigation,  that  obstruct  the  navigation  of  the  Wao- 
cemaw  River. 

GREAT  PEDEE  RIVER,  SOUT^  CAROLINA  (UNDER  IMPROVEMENT). 

About  125  miles  above  Georgetown,  this  river  is  crossed  by  the  Wil- 
mington, Columbia  and  Augusta  Railroad,  on  a  bridge  provided  with  a 
draw-span  of  suitable  width.  Projecting  ironwork  on  the  piers,  swift 
crosscurrents  in  the  river,  an  improperly  arranged  pi»ling-fender,  com- 
bine to  subject  passing  vessels  to  injury.  Several  miles  above  the  rail- 
road bridge,  the  river  is  also  crossed  by  the  toll-bridge  of  tbe  Societj' 
Hill  Bridge  Company,  on  a  through  bridge  provided  with  a  draw-span 
of  proper  width.  Swift  and  strong  cross-currents  and  the  absence  of 
suitable  fenders  combine  to  subject  jiassing  vessels  to  injury  by  the 
bridge  piers.  1  recommend  that  tbe  owners  of  both  these  bridges  be 
required  to  provide  strong  and  suitable  fenders  at  both  ends  of  these 
draw-openings,  these  fenders  extending  100  feet  above  and  below  the 
bridge,  and  rising  above  ordinary  high  water  to  within  about  a  foot 
of  the  draw -Span's  lower  chord. 

As  far  as  I  know,  these  two  bridges  are  the  only  ones  that  obstruct 
the  navigation  of  the  Great  Pedee  River. 
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SANTEE  BIYEB,  SOUTH  CAROLINA  (UNDER  IMPROVEMENT). 

The  canal  at  present  being  cat  through  Mosqaito  Creek,  to  serve  as 
the  outlet  of  Santee  Eiver  to  Winyaw  Bay,  is  crossed  near  Winyaw  Bay 
by  a  county  free  bridge,  without  a  draw.  This  bridge,  capable  of  ob 
structing  the  future  navigation  of  the  canal,  is  to  be  replaced  by  a  draw- 
bridge, at  the  expense  of  the  United  States,  in  accordance  with  the  ap- 
proved projects  of  1881, 1882,  and  1884.  (See  letter  from  office  of  Chief 
of  Engineers,  U.  S.  Army,  dated  25th  September,  1884.) 

About  100  miles  above  its  mouth  this  river  is  crossed  by  the  North- 
eastern Eailroad,  on  a  bridge  provided  with  a  suitable  draw-span ;  but 
the  projecting  iron- work  of  the  bridge-piers,  combined  with  crosscur- 
rents  in  the  river,  are  apt  to  injure  passing  steamers.  I  recommend 
that  the  openings  be  provided  with  suitable  fenders  on  both  ends  of  the 
span,  these  fenders  to  extend  about  75  feet  above  and  about  75  feet  below 
the  bridge,  and  to  rise  above  ordinary  high  water  tp  within  about  a  foot 
of  the  draw-span's  bottom  chord. 

As  far  as  I  know,  these  two  bridges  are  the  only  ones  obstructing  the 
navigation  of  the  Santee  Eiver. 

WATBREE  RIVER,  SOUTH  CAROLINA  (UNDER  IMPROVEMENT). 

Eight  miles  above  its  mouth,  in  the  Santee,  this  river  is  crossed  by 
the  Camden  Branch  of  the  South  Carolina  Eailroad,  on  a  wooden  deck 
bridge,  without  a  draw-span,  the  bottom  of  the  bridge  being  15.3  feet 
above  low  water.  The  use  of  this  bridge  without  a  draw  has  been  spe- 
cially -authorized,  as  far  as  concerns  the  State  of  South  Carolina,  by 
State  acts  passed  in  1853  and  1858. 

Thirteen  miles  above  its  mouth  the  river  is  also  crossed  by  the  Wil- 
mington, Columbia  and  Augusta  Eailroad,  on  a  wooden  deck  bridge, 
without  a  draw-span,  the  bottom  of  the  bridge  being  about  17  feet 
above  low  water. 

As  fur  as  I  know,  these  two  are  the  only  bridges  obstructing  the 
navigation  of  the  Wateree  Eiver. 

The  present  improvement  will  probably  be  finished  next  year  suffi- 
ciently to  allow  of  a  tolerably  clear  4-foot  navigation  to  steamers  of  52 
feet  width  over  the  whole  river  from  its  mouth  up  to  Camden.  The 
current  of  this  river  is  swift  and  strong,  especially  during  high-water 
stages.  Both  bridges  have  already  proved  serious  obstructions  to  a 
desired  navigation. 

I  therefore  recommend  that  the  owners  of  both  of  these  bridges  be 
required  to  insert  suitable  draw-spans  in  their  bridges;  that  the  spans 
be  at  least  60  feet  wide  in  the  clear;  that  the  openings  be  placed  with 
reference  to  the  deep  water  and  the  convenience  of  navigation;  that  the 
openings  be  provided  with  strong  and  suitable  fenders  on  both  ends 
of  the  span,  extending,  say,  150  feet  above  and  80  feet  below  the  bridge; 
and  that  these  fenders  should  rise  above  ordinary  high  water  to  within 
about  a  foot  of  the  draw-span's  lower  chord. 

CONGAREE  RIVER,  SOUTH  CAROLINA,  (UNDER  SURVEY). 

At  the  city  of  Columbia  this  river  is  crossed  by  a  carriage  bridge, 
whose  bottom  is  36  feet  above  low  water,  and  whose  spans  are  at  least 
100  feet  in  length.  Two  miles  below  the  city  the  river  is  also  crossed 
by  the  Charlotte,  Columbia  and  Augusta  Eailroad,  on  an  iron-deck 
bridge,  whose  lowest  portions  are  about  40  feet  above  low  water,  and 
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whose  spans  are  at  least  100  feet  iu  length.  Neither  of  these  two  bridges 
are  provided  with  draw- openings,  bat  the  rapids  in  the  river  at  this 
point  will  probably  always  compel  passing  boats  to  follow  a  canal  near 
the  shore  end  of  the  bridges.  Passing  steamers  will  probably  be  few 
in  namber,  and  might  jastly  be  forced  to  make  use  of  hinged  smoke- 
stacks. 

Five  miles  above  the  month  of  this  river,  it  is  crossed  by  the  South 
Carolina  Railroad,  on  a  deck  bridge,  provided  with  a  draw  of  53.5  feet 
clear  width.  This  draw-span  is  for  the  present  bnilt  siflidly  into  the 
bridge;  but  is  ready  to  be  suitably  mounted  upon  its  revolving  plat- 
Ibrm  as  soon  as  demanded  by  the  interests  of  navigation.  If  the  now- 
contemplated  improvement  of  the  river  be  carried  out,  this  draw  should 
be  ready  for  actual  use  in  1886.  The  current  of  this  river  at  this  point 
is  swift  and  strong,  especially  at  high  stages  of  water.  I  therefore 
recommend  that  this  bridge  be  permitted  to  remain  for  the  present  in 
its  present  condition,  provided  that  when  navigation  is  opened,  the 
bridge-owners  will  suitably  finish  the  mounting  of  its  present  draw- 
span,  and  that  the  openings  be  provided  with  strong  and  suitable 
fenders  on  both  ends  of  this  span  extending,  say,  75  feet  above  and  be- 
low the  bridge,  and  rising  above  high  water  to  within  about  a  foot  of 
the  draw- span's  bottom  chord. 

As  far  as  I  know,  these  three  bridges  are  the  only  ones  that  obstruct 
the  navigation  of  the  Congaree  Elver. 

W.  H.  BlXBY, 
Captain  of  Engineers. 


report  of  colonel  q.  a.  gillmorb,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah^  Oa.,  January  19, 1885. 

General:  In  compliance  with  the  provisions  of  the  second  and  third 
clauses  of  section  2  of  the  last  river  and  harbor  act,  promulgated  in 
General  Orders,  No.  13,  Headquarters  Corps  of  Engineers,  TJ.  S.  Army, 
Washington,  D.  0.,  July  23, 18S4,  T  have  the  honor  to  report  as  follows: 

First.  The  Charleston  and  Savannah  Railroad  Company  is  now  re- 
placing a  wooden  bridge  over  the  Ashley  River,  about  12  miles  above 
the  city  of  Charleston,  by  an  iron  structure.  It  is  to  be  a  drawbridge, 
and  the  draw-span  is  believed  to  be  ample.  It  is  not  known  by  what 
authority,  if  any,  the  wooden  bridge  was  constructed.  It  is  about  twelve 
years  old. 

Second.  A  highway  bridge  over  the  Ashley  River  at  Charleston  is 
contemplated.  It  is  understood  that  its  construction  will  be  commenced 
very  soon.    Under  what  authority,  if  any,  is  not  known  to  me. 

Third.  A  small  wooden  bridge  at  Toby's  Bluff,  on  the  Salkehatchie 
River,  is  said  to  interfere  in  some  degree  with  raft  navigation.  This  is 
a  small  matter,  but  additional  information  will  be  collected. 

Fourth.  The  Charleston  and  Savannah  Railroad  Bridge  over  the  Sal- 
kehatchie River  has  no  draw-span ;  neither  has  the  highway  bridge, 
about  one-quarter  of  a  mile  below  it,  over  the  same  stream.  These 
bridges  offer  no  obstruction  to  raft  navigation,  and  there  is  no  present 
necessity  for  a  draw  in  either  bridge. 
•  «  «  •  •  •  « 

Sixth.  The  Savannah,  Florida,  and  Western  Railroad  Bridge,  over  the 
Altamaha  River  at  Doctor  Town,  Ga«,  has  no  draw.    The  small  i^teamers 
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plyiQg  on  this  river  are  built  with  low  pilot-hoases,  and  have  hinged 
chimneys,  thas  enabling  them  to  pass  under  the  bridge. 

To  pass  up  this  river  requires,  in  the  United  States  snag-boat  Toe- 
coa^  the  removal  of  mast  and  smoke-stack,  thus  causing  a  delay  at  the 
bridge  of  about  one  day,  I  regard  this  bridge  as  an  obstruction  to  the 
navigation  of  the  stream,  which  obstruction  will  become  greater  as  the 
navigation  improves. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GlLLMORB, 

♦  Colonel  of  Engineers  J 

Brvt.  Maj.  Oen.j  U.  S.  A. 
General  John  Newton, 

Chief  of  Engineers^  If.  8.  A, 


REPORT  OF  MAJOR  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

3Iohiley  Ala.y  July  29,  1884. 

Sir  :  In  compliance  with  instructions  contained  in  General  Orders 
No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  C,  July  23, 1884,  calling  ^^  attention  to  sections  2  and  8  of 
act  approved  July  5, 1884,  making  appropriations  for  the  construction, 
repair,  and  preservation  of  certain  rivers  and  harbors,  and  for  other 
purposes,"  I  have  the  honor  to  report  that  two  railroad  bridges  now 
erected  and  crossing  the  Gahaba  River,  Alabama,  interfere  with  the  free 
and  safe  navigation  of  said  stream  and  with  the  improvement  which 
has  been  carried  on,  and,  if  not  altered,  will  render  the  prospective  im- 
provement of  said  river  of  but  little  or  no  value  to  commerce  and  nav- 
igation. 

Selma  and  New  Orleans  Railroad  Bridge^  crossing  the  Cahaba  Eiver 
about  8  miles  above  its  mouth,  consists  of  two  spans  (Howe  truss),  rest- 
ing on  wooden  piles  or  piers  in  the  center  of  the  river,  the  shore  ends 
resting  on  brick  piers  or  abutments  on  the  bank  above  low  water.  The 
foot  of  the  center  pier  is  protected  from  drift  and  scour  by  a  sheet-pile 
cofier-dam.  This  coffer-dam  occupies  28  feet  of  the  river,  in  a  width  of 
141  feet  of  water  surface  at  low  water.  The  bridge  crosses  the  river  at 
an  angle  of  about  20  degrees  to  its  flow,  and  is  situated  in  the  center  of 
a  long  curve  or  bend;  the  bottom  ciiord  of  the  bridge  is  42.8  feet 
above  the  level  of  low  water.  May  18,  1883.  This  bridge  is  a  fixed 
structure,  and  is  not  supplied  with  any  draw-openings,  booms,  dikes, 
piers,  or  other  suitable  and  proper  structures  for  the  guidance  of  any 
steam-boat,  raft,  or  other  water-craft  past  it.  A  depth  of  6  to  7  feet  of 
water  was  found  under  the  bridge  at  low  water,  May  18,  1883.  This 
bridge  is  owned  by  the  Selma  and  New  Orleans  Bililroad  Company,* 
is  used  by  them  and  the  Cincinnati,  Selma  and  Mobile  Eailroad  in 
making  their  connections  between  the  east  and  west  banks  of  the  Ca- 
haba liiver. 

Alahayna  Central  Railroad  Bridge^  crossing  the  Cahaba  Kiver  about  21 
miles  above  its  mouth,  consists  of  one  long  and  one  short  span.  The 
long  span  is  covered  in,  both  being  supported  by  a  brick  pier  standing 
out  in  the  river,  the  center  of  pier  being  30  feet  from  the  east  bank. 
The  shore  end  of  the  short  span  is  supported  on  the  eavSt  bank  by  iron 
columns,  the  shore  end  of  long  span  resting  on  a  brick  pier  or  abntment 
standing  on  the  west  bank  about  14  feet  from  water's  edge  at  low  water. 
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The  pier  in  the  river  is  protected  from  drift  and  scoar  by  a  sheet-piling 
co£fer-daTii,  which,  with  the  pier,  occupies  20  feet  of  the  river  in  a  width 
of  136.5  feet  of  water  surface  at  low  water.  The  bridge  crosses  the 
stream  at  right  angles  to  its  flow,  and  is  situated  in  the  center  of  a 
short  but  easy  bend }  the  bottom  chord  of  the  bridge  is  4u.7  feet  above 
the  level  of  low  water,  May  17, 1883.  This  bridge  is  a  fixed  structure, 
and  is  not  provided  with  any  draw-openings,  booms,  dikes,  piers,  or 
other  suitable  and  proper  structures  for  the  guidance  of  any  steam-boat, 
raft,  or  other  water-craft  past  it.  A  depth  of  4  to  7  feet  of  water  was 
found  under  the  bridge  at  low  water,  May  17, 1883.  This  bridge  was 
built. by  the  Alabama  Oentral  Railroad  Company,  and  is  used  and 
operated  by  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Com- 
pany  in  making  their  connections  between  the  east  aud  west  sides  of 
the  Cahaba  River. 

The  inclosed  tracing*  shows  the  location  and  elevation  of  both  bridges 
from  an  examination  made  May  17  and  May  18, 1883. 

Both  of  these  bridges  being  fixed  structures  (with  an  elevation  of 
40.7  feet,  Alabama  Central  Railroad,  and  42.8  feet,  Selma  and  New 
Orleans  Railroad,  above  low  water,  of  May  17  and  18,  1883),  with  an 
iocrease  in  the  height  of  the  river  during  ftreshets  of  from  35  to  37  feet, 
it  is  apparent  that  both  bridges  are  impassable  during  the  period  of  its 
contiiiuaDce.  They  are  also  impassable  (except  for  low  fiat-boats) 
during  a  stage  of  water  from  15  to  18  feet  above  low  water,  at  which 
medium  stage  the  river  remains  for  some  time  during  the  winter  months, 
and  at  which  particular  time  the  river  is  in  good  boating  order,  and  the 
products  of  the  country  lying  above  the  bridges  are  seeking  a  market. 

The  only  remedy  that  can  be  furnished  by  the  above-named  com- 
panies in  regard  to  the  bridges,  so  as  to  prevent  them  from  being  a 
1  urther  obstruction  to  navigation,  is  to  take  them  down  and  rebuild 
them,  by  placing  the  supporting  piers  in  such  a  manner  as  to  leave  a 
draw  opening  of  at  least  100  feet  over  the  best  portion  of  the  river, 
and  the  new  bridges  to  be  supplied  with  suitable  and  proper  structures 
for  the  guidance  of  vessels  safely  through  them. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 

report  of  captain  r.  l.  hoxie,  corps  op  engineers. 

United  States  Enghoier  Office, 

Montgomery^  Ala.j  October  26^  1885. 
Sir  :  In  compliance  with  General  Orders  No.  13,  Headquarters  Corps 
of  Engineers,  United  States  Army,  July  23, 1884,  inviting  attention  to 
sections  15  and  8  of  the  river  and  harbor  act  approved  July  5, 1884,  and 
requiring  report  thereon,  I  have  the  honor  to  submit  the  following : 

COOSA  RIVER,  GEORGIA  AND  ALABAMA. 

The  East  and  West  Railroad  Bridge  crosses  the  Coosa  River  one 
mile  below  Lock  3.  It  is  an  obstruction  to  navigation,  being  of  insuf- 
ficient height  for  boats  to  pass  under  it,  and  having  no  draw.  Certain 
modifications  have  been  proposed  by  the  railroad  company  to  adapt  it 
to  the  requirements  of  navigation.    These  modifications  consist  in 

*  TraciDg  omitted. 
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the  rebuilding  of  one  pier  on  the  east  side  of  the  existing  channel, 
which  has  been  cat  through  the  rock,  to  as  to  make  it  the  pivot-pier, 
and  the  substitution  of  a  wrought-iron  draw-span  for  the  adjacent 
spans  of  the  present  structure.  It  will  give  an  opening  of  84  feet  width 
over  the  existing  channel,  and  another  of  the  same  width  on  the  east 
side  of  the  pivot-pier,  available  for  another  channel,  should  it  be  found 
necessary  to  cut  it  through  the  rock  bed  of  the  river.  I  am  of  opinion 
that  the  proposed  modification  of  this  bridge  will  meet  the  present  and 
prospective  requirements  of  navigation  on  the  Coosa  Kiver.  Since  the 
transmission  of  former  reports  upon  this  bridge,  the  modifications  men- 
tioned in  the  foregoing  have  been  commenced,  and  are  now  being  made 
by  the  railroad  company. 

OGMULaSE  RIVER,  aEORGIA. 

Near  Lumber  City,  Ga.,  the  East  Tennessee,  Virginia  and  Georgia 
Railroad  crosses  the  Ocmulgee  Eiver  on  a  bridge  having  a  draw-spon, 
of  which  but  one  opening  is  available  for  navigation,  and  this  has  a 
width  at  low  water  of  40  feet,  with  good  approaches  above  and  below. 
In  time  of  freshets,  cross-currents  in  this  channel  render  caution  neces- 
sary in  passing  it.  No  complaint  is  made  by  steam-boat  men,but  when- 
ever the  bridge  is  rebuilt  or  extensively  repaired,  the  pivot-pier  should 
be  shifted  in  position  so  as  to  give  a  clear  span  of  75  feet  over  the  best 
portion  of  the  river  channel.  About  one-half  mile  above  Hawkins- 
ville  the  same  railroad  crosses  the  Ocmulgee  Eiver,  on  a  wooden  Howe 
truss  bridge,  about  25  feet  above  low  water,  and  without  a  draw.  This 
bridge  will  be  an  obstruction  to  navigation,  as  the  improvement  of  the 
river  is  in  contemplation  as  high  up  as  Macon,  Ga.  The  remedy  is  the 
introduction  of  a  draw -span,  with  not  less  than  60  feet  clear  opening. 
About  G  miles  below  Macon  the  same  railroad  again  crosses  the  Ocmul- 
gee River,  on  a  wooden  Howe  truss  bridge,  reported  to  be  about  15  feet 
above  low  water.  This  will  prove  an  obstruction  to  navigation  when 
the  river  is  improved  as  far  as  Macon,  Ga.,  and  a  draw -span  should  be 
put  in,  with  not  less  than  60  feet  clear  width. 

OCONEE  RIVER,  GEORGIA. 

A  wooden  Howe  truss  bridge  of  the  Central  Railroad  of  Georgia  crosses 
this  river  about  30  miles  above  Dublin,  the  present  head  of  navigation. 
As  the  improvement  of  the  river  above  this  point  is  in  contemplation, 
this  bridge,  which  is  reported  to  be  about  25  feet  above  low  water  and 
without  a  draw,  will  be  an  obstruction  to  navigation.  The  remedy 
should  be  the  building  of  a  draw  next  the  right  bank  of  the  river,  with 
not  less  than  60  feet  clear  span. 

FLINT  RIVER,  GEORGIA. 

The  navigation  of  this  river  is  obstructed,  at  a  point  30  miles  below 
Montezuma  and  opposite  the  town  of  Drayton,  by  alattice  wagon  bridge, 
which  contains  no  draw  and  is  not  at  a  sufficient  elevation.  The  rein 
edy  is  the  introduction  of  a  draw  of  suitable  width,  with  sheer-booms 
if  necessary.  Within  the  corporate  limits  of  the  town  of  Albany  three 
bridges  cross  the  river,  namely,  Brunswick  and  Western  Railroad  Bridge, 
the  Savannah,  Florida  and  Western  Railroad  Bridge,  and  a  wooden  lat- 
tice wagon  bridge.  The  remedy  in  each  case  is  the  introduction  of  a 
draw  of  suitable  width,  with  sheer-booms  if  necessary. 
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Opposite  the  town  of  Bainbridge,  6a.,  an  iron  bridge  with  a  draw 
crosses  this  river,  and  may  require  the  use  of  sheer-booms  after  navi- 
gation has  been  opened  to  Albany. 

CHATTAHOOCHEE  RIVEB,   GEORGIA  AND  ALABAMA. 

Two  bridges  cross  this  river  at  the  town  of  Eufaula,  which  during 
high  water  are  obstructions  to  navigation.  One  of  these  is  a  lattice 
wagon  bridge,  and  the  other  the  Southwestern  Railroad  Bridge.  The 
remedy  in  each  case  is  the  introduction  of  a  draw  of  suitable  width, 
with  sheer-booms  if  necessary.  At  the  town  of  Fort  Gaines,  35  miles 
below  Eufaula,  a  lattice  wagon'  bridge  crosses  the  river,  which  is  an 
obstruction  to  navigation  in  high  water.  The  remedy  is  the  introduc 
tiou  of  a  draw  of  suitable  width,  with  sheer-booms  if  necessary. 

ALABAMA  RIVER.  ALABAMA. 

A  wagon  bridge  crosses  this  river  at  the  town  of  Selma.  It  is  provided 
with  a  draw-span  having  one  available  opening  for  navigation.  The 
location  of  the  bridge  and  of  the  draw-span  are  badly  chosen,  and  the 
draw  seems  to  require  supplementary  works  to  assist  the  passage  of 
boats  through  it.  The  matter  is  under  consideration  by  a  Board  of 
Engineers  appointed  for  the  purpose. 

CAHABA  RIVER,   ALABAMA. 

Navigation  is  obstructed  by  the  Selma  and  New  Orleans  Bailroad 
Bridge,  at  a  point  about  8  miles  above  the  mouth  of  the  river,  and  by 
the  Alabama  Central  Bailroad  Bridge,  at  a  point  about  21  miles  above 
its  mouth.  Each  of  these  bridges  has  been  built  without  a  draw,  and 
the  remedy  in  each  case  is  the  provision  of  a  suitable  draw,  with  open- 
ing sufficient  for  navigation,  and  with  sheer-booms  if  necessary. 

CHOCTAWHATCHIE  RIVER,  FLORIDA  AND  ALABAMA. 

The  navigation  of  this  river  is  obstructed  by  a  wagon  bridge,  near 
Geneva,  Ala.,  about  20  feet  above  low  crater,  and  so  constructed  that 
it  can  not  be  modified.  It  should  be  taken  down.  The  navigation  of 
the  river  Is  also  obstructed  by  a  similar  bridge  7  miles  below  Newton, 
Ala.,  which  must  also  be  removed  if  the  improvement  of  the  river  is 
carried  to  that  point. 

Very  respectfully,  your  obedient  servant, 

R.  L.  HoxiE, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  captain  eric  bergland,  corps  of  engineers. 

United  States  Engineer  Office, 

Vicksburg,  Miss.y  December  9,  1884. 
Sir  :  In  compliance  with  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  Washington,  D.  C,  July  23,  1884, 1  have  the  honor  to 
submit  the  following  report  on  bridges  and  other  structures  now  erected 
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or  in  process  of  erection  which  do  or  will  iDterfere  with  free  and  safe 
navigation  of  certain  Btreams  within  my  district,  with  recoinmendatioDS 
as  to  the  best  mode  of  altering  or  constrnctiug  such  bridges  or  stract- 
nres  so  as  to  prevent  any  such  obstructions : 

Bia  BLACK  RIVER,  MISSISSIPPI. 

(1)  A  railroad  bridge  is  now  in  process  of  erection  by  the  Lonisville, 
New  Orleans  and  Texas  Railtvay,  about  15  miles  above  the  month,  to 
replace  a  light  iron  bridge  heretofore  used  at  this  crossing. 

The  new  bridge  is  an  iron  truss,  of  three  fixed  spans.  The  lower  side 
of  the  bottom  chord  is  at  the  height  of  extreme  high  water,  which  is 
about  38  feet  above  low  water.  The  end  spans  are  75  feet  long,  and 
center  span  125  feet.  The  two  channel-piers  are  iron  cylinders  filled 
with  masonry.  The  bridge  was  authorized  by  act  of  State  legislature, 
in  1872.  It  forms  an  obstruction  to  free  and  safe  navigation  at  all 
stages  of  water..  Another  pier  should  be  put  in,  and  the  center  span 
made  a  pivot-draw. 

(2)  A  county  bridge  at  Hawkinson's  Ferry,  25  miles  above  the  month. 
This  sliould  be  changed  into  a  draw-bridge. 

(.3)  A  county  bridge  at  Baldwin^s  Ferry,  78  miles  above  the  mouth. 
This  should  be  changed  into  a  draw-bridge. 

(4)  A  railroad  bridge,  erected  by  the  Yicksburg  and  Meridian  Rail- 
way, near  Smith's  Station,  90  miles  above  the  mouth.  It  is  a  "  Howe 
truss,"  of  five  fixed  spans,  56  feet  eaoh,  with  the  bottom  chord  7  feet 
above  extreme  high  water  and  32  feet  above  low  water. 

The  bridge  was  authorized  by  act  of  State  legislature  in  1865.  It 
forms  an  obstruction  to  free  and  safe  navigation  at  all  stages  of  water. 
One  of  the  piers  should  be  replaced  by  a  pivot-pier  and  two  of  the  spans 
by  ])iyot  draw. 

Five  thousand  dollars  have  been  appropriated  for  the  improvement 
of  Big  Black  Biver. 

SOUTH  FORKED  DEER  RIVER,  TENNESSEE. 

(1)  A  log  loom,  built  of  pile43,  at  Hosier  Mill,  about  300  miles  above 
the  mouth.    The  opening  through  this  should  bo  enlarged. 

(2)  An  old  railroad  bridge,  erected  by  the  Narrow  Gauge  Railway 
Company,  108  miles  above  the  mouth.  This  should  be  removed  entirely, 
being  no  longer  used. 

(3)  A  county  bridge  at  Sharon's  Ferry,  114  miles  above  the  mouth. 
This  should  be  changed  into  a  draw-bridge, 

(4)  A  brush  dam,  13  miles  below  BelPs  Station  and  130  miles  above 
the  mouth.  This  should  be  removed  entirely,  as  it  deflects  the  main 
body  of  the  river  into  an  artificial  channel  for  the  use  of  private  par- 
ties. 

(5)  A  railroad  bridge,  erected  by  the  Louisville  and  Xashville  Rail- 
way, near  Bell's  Station,  142  miles  above  the  mouth.  This  is  a  pile 
trestle,  and  should  be  replaced  by  a  pivot-draw. 

(6)  A  county  bridge,  145  miles  above  the  mouth.  This  should  be 
changed  into  a  draw-bridge. 

(7)  An  old  county  bridge  at  Poplar  Comer,  160  miles  above  the 
mouth.    This  should  be  removed,  being  no  longer  used. 

(8)  A  county  bridge  at  Campbell's  Landing,  191  miles  above  tb*" 
mouth.    This  should  be  changed  into  a  draw-bridge. 

(0)  A  county  bridge  at  McClannahan  Landing,  104  miles  above  the 
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mouth  and  I  mile  below  Jackson,  the  head  of  navigation.    This  should 
be  changed  into  a  draw-bridge. 

Five  thousand  dollars  have  been  appropriated  for  the  improvement 
of  South  Forked  Deer  Kiver. 

Very  respectfully,  your  obedient  servant, 

£big  Bergland, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  major  o.  h.  ernst,  corps  of  engineers. 

United  States  Engineer  Office, 

Saint  Louis^  Mo.j  Jantuiry  30, 1885. 
General  :  In  compliance  with  the  instructions  contained  in  General 
Ordeis,  No.  13,  dated  Headquarters  Corps  of  Engineers,  July  23, 1884,1 
have  the  honor  to  report  as  follows  upon  the  subject  therein  referred  to : 
•  •••••• 

2d.  Whether  auy  briflges,  caoBeways,  or  stracturea  no ^  erected  or  in  process  of 
rrection  do  or  will  interfere  with  free  and  safe  navigation,  and  if  they  do  or  wiUso 
interfere,  to  refmrt  the  best  mode  of  altering  or  constructing  snch  bridges  or  cause- 
ways so  as  to  prevent  any  such  obstructions. 

The  only  case  of  this  kind  in  my  district  is  the  steel  arch  bridge  at 
Saint  Louis,  which,  on  account  of  its  arched  form,  does  somewhat  im- 
j>ede  navigation  at  the  higher  stages  of  the  river.  The  evil  is  not  very 
K*»riou8,  as  the  lower- river  boats  can  temporarily  dispense  with  going 
above  the  bridge  and  the  upper-river  boats  from  going  below  it  during  the 
short  periods  when  the  passage  is  obstructed.  There  is  no  remedy,  for 
1  take  it  for  granted  that  this  magnificent  structure  is  not  to  be  pulled 
down. 

3.  There  are  no  bridges  in  my  district  having  drawspans  or  raft- 
spans. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engineers. 
Brig.  Gen.  John  Nbwton, 

Chief  of  Engineers^  U.  8.  A. 


report  op  major  a.  mackenzie,  corps  of  enainebrs. 

United  States  Engineer  Office, 
KocJc  Island^  Illy  December  12,  1884. 
General  :  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers, 
current  series,  requires  a  report  upon  certain  facts  referred  to  by  sec- 
tions 2  and  8  of  the  river  and  harbor  act  of  July  5, 1884. 

•  •  «  •  •  #  • 

The  information  asked  for  in  connection  with  section  2  is  desired  for 
presentation  to  Congress  during  present  session.  1  would  therefore 
submit  herewith  a  report  upon  the  matters  referred  to  in  that  section : 

•  •••••• 

There  are  on  the  Upper  Mississippi  numerous  bridges,  causeways, 
and  other  structures  in  form  of  piers,  wharves,  booms,  etc.,  erected  by 
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private  parties,  which  interfere  with  free  and  safe  navigation.  Some 
of  these  structures  have  been  erecte<l  in  accordance  with  act8  of  Ooh- 
gresH,  some  by  authority  of  State  and  municipal  legislation,  and  many 
without  any  other  authority  than  the  private  necessities  of  those  build- 
ing. 

The  trouble  as  regards  bridges  will  be  partially  corrected  by  the 
exercise  of  the  authority  granted  by  section  8,  river  and  harbor  act  of 
July  5, 1884,  but  as  full  protection  to  the  interests  of  navigation  as  the 
circumstances  of  the  case  permit  can  only  be  secured  by  constractious 
in  accordance  with  proper  plans. 

Section  5254,  Ke vised  Statutes,  provides  for  the  erection  of  piers, 
cribs,  etc.,  under  the  direction  of  the  Secretary  of  War,  but  while  a  large 
number  of  such  piers  and  cribs  have  been  built,  I  do  not  call  to  mind  a 
single  instance  in  which  the  authority  of  the  Secretary  of  War  has  been 
requested. 

Theoretically,  private  individuals  or  corporations  injured  by  such 
structures  as  are  here  referred  to  are  protected  by  law,  but  experience 
lias  shown  that  practically  the  laws,  in  their  present  form,  do  not  give 
full  protection  to  the  interests  of  navigation. 

The  only  practical  method  1  can  suggest  for  correcting  or  reducing 
the  evils  resulting  from  the  construction  of  bridges,  piers,  booms,  etc., 
on  the  Upper  Mississippi  is  to  declare  all  such  structures  as  now  exist 
without  the  authority  of  Congress,  and  interfere  with  free  navigation, 
to  be  public  nuisances,  and  to  prohibit  in  the  future  all  such  constroc- 
tions  as  would  encroach  upon  the  bed  of  the  river  until  the  same  are 
sanctioned  by  general  or  special  legislation  of  Congress. 

Such  laws  would  permit  in  each  case  a  proper  consideration  of  plans 
in  advance  of  construction. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers. 


reports  op  major  a.  m.  miller,  corps  op  engineers. 
(1)  wabash  river,  indiana  and  illinois. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.^  November  18,  1884. 

General:  In  accordance  with  instructions  contained  in  Oeneml 
Orders,  No.  13,  Headquarters  Corps  of  Engineers,  U.  S.  Army,  Wash- 
ington, D.  C,  July  23, 1884,  I  have  the  honor  to  submit  the  following 
report  on  the  bridges  crossing  the  Wabash  Biver,  Indiana  and  Illinois: 

The  portion  of  the  Wabash  River  for  the  improvement  of  which  ap- 
l)ropriations  have  from  time  to  time  been  made  by  acts  of  Congress, 
and  which  is  considered  navigable,  lies  between  La  Fayette,  Ind.,  and 
the  mouth  of  the  river.  On  this  portion  of  the  river,  a  distance  ot 
214.0  miles,  there  are  twenty -one  bridges.  Six  of  these  are  complete 
obstructions  to  navigation  by  steam-boats  at  and  above  a  medium  stage 
of  water,  and  may  be  classified  under  section  2  of  the  act  approved  July 
5,  1884,  making  appropriations  for  the  construction,  repair,  and  preser- 
vation of  certain  public  works  on  rivers  and  harbors,  and  for  other  pur- 
poses. 

•  •  «  •  •  •  • 
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They  are  as  follows : 

(1)  TJie  Main  Street  Bridge  at  La  Fayette^  Indiana. — This  bridge  has  a 
clearance  at  low  water  of  31  feet ;  it  is  a  highway  or  wagon  bridge,  has 
three  spans,  176  feet  6  inches,  179  feet,  and  175  feet  11  inches  in  length  ; 
no  draw. 

(2)  The  Lake  Erie  and  Western  Railroad  Bridge,  La  Fayette,  Indiana, — 
This  bridge  has  a  clearance  of  31.5  feet  at  low  water;  it  is  a  railroad 
bridge,  has  foar  spans  of  158  ieet  6  inches  in  width  ;  no  draw. 

(3)  Wabash  J  Saint  Louis  and  Pacific  Railroad  Bridge,  Attica,  Indiana. — 
This  bridge  is  a  railroad  bridge,  has  a  clearance  of  37.5  feet  at  low  water, 
twelve  spans,  varying  from  104  feet  10  inches  to  151  feet  in  width  ;  no 
draw. 

(4)  Chicago  and  Oreat  Southern  Railroad  Bridge,  Attica,  Indiana. — This 
bridge  has  a  clearance  of  33.5  feet  at  low  water,  is  a  railroad  bridge,  has 
six  spans  of  144  feet ;  no  draw. 

(5)  Indiana,  Bloomington  and  Western  Railroad  Bridge,  Covington  Indi- 
ana,— ^This  bridge  has  a  clearance  of  31.5  feet  at  low  water,  is  a  railroad 
bridge,  has  four  spans  from  142  to  144  feet  in  width ;  no  draw. 

(6)  Columbus  and  Saint  Louis  Railroad  Bridge  {narrow  gauge)^  nearLodi, 
Indiana. — This  bridge  has  a  clearance  of  29  feet  at  low  water,  is  a  rail- 
road bridge,  has  five  spans  of  about  160  feet  each ;  no  draw. 

All  the  above  bridges  require,  to  render  them  no  obstruction  to  nav- 
igation, to  be  supplied  with  draw-spans,  placed  over  the  high-water 
channel,  having  a  width  in  the  clear  of  60  feet,  and  so  arranged  as  to 
be  managed  with  rapidity  and  facility.  As  they  now  stand,  they  are 
at  a  medium  stage  of  water  (8  feet)  complete  obstructions  to  navigation 
by  small  steam-boats,  and  at  high  water  are  obstructions  sometimes  to 
rafts  and  flat-boats.  In  the  spring  of  1884  the  water  was  up  to  the  bot- 
tom chords  of  some  of  the  higher  bridges,  and  the  lower  ones  were 
partly  submerged. 

A  recapitulation  is  given  in  tabulated  form: 

Bridges  olaanfied  under  section  2  of  the  act  approved  July  5,  1884,  making  appropriations 
for  the  oonstruciion,  repair,  and  preservation  of  certain  publio  works  on  rivers  and  har- 
bors, and  for  other  purposes,  tchioh  **now  erected  or  inprooess  of  erection  do  or  will  inter- 
fere with  free  and  safe  navigation,'* 


Na 


Bridge. 


LooAtion. 


Proposed  alterationft. 


Main  Street  Bridge  (wagon- 
way) 

Lake  Erie  and  Western  Bail- 
road  Bridge  (railway) 

Wabash,  Sa&it  Loais  and  Faci- 
fio  Baiiroad  Bridge  (raUway) . 

Chicago  and  Great  Soathem 
Railroad  Bridge  (railway) . . . . 

Indiana,  Bloomington  and 
Western  Baiiroad  Bridgo 
(railway) 

Colnrobos  and  Saint  Loais 
Baiiroad  Bridge  (railway) 


La  Fayette,  Ind 

..  do 

Attica,  Ind 

...do 


Oovington,  Ind  . 
NearLodi,  Ind.. 


FeeL 
31.0 
8L6 
37.6 

33. 6  r 

31.51 
29.0  J 


These  bridges  reqaire,  to  render 
them  no  obstruction  to  free  navi- 
gation, to  be  supplied  with  draw- 
spaas  placed  over  the  channel, 
having  a  width  in  tho  clear  of  at 
least  60  feet,  arranged  to  be  ma- 
neuvered with  facility  and  rapid- 
ity, with  proper  guide  dikes  or 
guard'piers. 


In  addition  to  the  bridges  mentioned  above  there  are  two  other  rail- 
road bridges  crossing  the  Wabash  Biver :  (1)  The  Ohio  and  Mississippi 
Baiiroad  Bridge,  at  Vincennes,  Ind.;  (2)  tbe  Louisville  and  Nashville 
Jiailroad  Btidge,  at  Grand  Ohain,  111.,  31  miles  above  the  mouth  of  the 
Wabash. 


Digitized  by  LjOOQ IC 


2568     BEPOET   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

These  two  bridges  are  prorided  with  ample  draw-spans,  with  draws 
in  good  working  order,  and  suitable  guide-piers. 

Sketches*  showing  location  and  proposed  alteration  of  bridges  are 
forwarded  herewith. 

Very  respectfully,  your  obedieut  servant, 

A.  M.  Miller, 
Major  J  Carps  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


WHITE  river,  INDIANA. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.j  December  20, 1884. 

General:  In  accordance  with  iustructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D,  0.,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  on  the  bridges  crossing  the  White  River,  Indiana: 

Appropriation  for  the  improvement  of  White  Biver,  Indiana,  was 
first  maile  by  act  of  Gougress  approved  March  3, 1879,  and  this  act 
and  those  subsequent,  making  appropriations  until  tlie  act  of  July  5, 
1884,  directed  the  appropriation  to  be  expended  in  improving  the  river 
"  from  Wabash  Kiver  to  Portersville  and  to  falls  on  West  Fork," 

The  act  approved  July  5,  X884,  makes  appropriation  for  improving 
Wbite  Biver,  Indiana,  below  Hazleton. 

There  are  at  present  no  bridges  below  Uazleton  on  the  White  Eiver, 
but,  as  appropriations  for  improving  the  river  as  far  as  Portersville  have 
been  made,  it  is  considered  proper  to  report  on  the  bridges  below  Por- 
tersville. 

There  are  two  bridges  on  the  White  Eiver  between  Portersville  and 
the  Waljash  River:  (1)  The  Evansville  and  Terra  Haute  Railroad  Bridge, 
which  crosses  the  river  near  Decker's  Station,  about  2J  miles  above 
Hazleton;  (2)  the  Evansville  and  Indianapolis  Railroad  Bridge,  which 
crosses  the  river  just  above  the  mouth  of  the  West  Pork. 

The  Evansville  and  Terra  Haute  Railroad  Bridge  has  four  permanent 
spans  of  137  feet  in  the  clear  and  a  draw-span  54  feet  wide  between 
piers.  The  height  of  lower  chord  above  water  (low)  December  5, 
1884,  was  29  feet.  The  draw  consists  of  two  cranes,  each  carrying  one 
of  the  rails,  and  is  maneuvered  by  swinging  these  cranes  up-stream. 
The  draw  is  situated  on  the  convex  bank  of  the  river,  over  the  shoalest 
part.  At  the  time  of  the  examination,  December  5,  1884,  this  bar  was 
3  feet  above  the  water  surface,  thus  requiring  a  rise  of  10  feet  to  render 
the  draw  available  for  navigation.  The  bridge  as  it  now  stands  is  a 
complete  obstruction  to  navigation  at  a  fair  boating  stage.  The  draw 
should  be  placed  at  the  other  extremity  of  the  bridge,  with  proper  guard- 
piers  and  method  of  maneuvering.  A  sketch*  showing  present  situa- 
tion of  the  draw  and  bar  is  appended,  marked  A. 

The  Indianapolis  and  Evansville  Railroad  Bridge  crosses  the  East 
Fork  of  the  White  River  just  above  the  mouth  of  the  West  Fork.  This 
bridge  crosses  the  river  on  the  piers  of  the  old  canal  aqueduct,  with 
four  spans  of  84  feet  and  one  of  175  feet.  Under  the  center  of  this  last 
span  are  the  ruins  of  one  of  the  old  aqueduct  piers.    The  height  of 

*  Sketches  omitted. 
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lower  chord  above  water  surface  (low)  December  6, 1884,  was  34  feet 
7  inches.  The  bridge  has  no  draw.  The  bridge  is  a  bad  obstruction 
to  navigation.  The  piers,  being  only  84  feet  apart,  catch  large  quantities 
of  drift  at  high  stages  of  water,  and  the  absence  of  a  draw  renders  the 
bridge  a  complete  obstruction  at  navigable  stages.  The  bridge  should 
have  a  draw  placed  in  it  over  the  channel.  A  sketch*  of  bridge  is  ap- 
pended, marked  B. 

Very  respectfully,  your  obedient  servant, 

A.  M,  Miller, 
Major y  Corps  of  Ungineers. 
Brig.  Gen.  John  Newton, 

Chief  of  ISngineerg,  U.  8.  A. 


gasconade  riyer,  missouri. 

United  States  Engineer  Office, 

Saint  Louis,  Mo.^  Janu4iry  8, 1885. 

General:  In  accordance  with  instructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  United  States. Army, 
Washington,  D.  C,  July  23,  1884, 1  have  the  honor  to  submit  the  fol- 
lowing  report  on  the  bridges  crossing  the  Gasconade  Eiver,  Missouri. 

The  only  bridge  crossing  the  Gasconade  River  which  can  be  considered 
an  obstruction  to  navigation  is  the  Missouri  Pacific  Railway  Bridge, 
crossing  the  river  at  a  point  about  4,000  feet  above  its  mouth  or  conflu- 
ence with  the  Missouri  Biver.  The  axis  of  the  bridge  in  oblique  to  the  di- 
rection of  the  stream,  making  an  angle  of  about  60  degrees  with  the 
direction  of  the  river.  The  piers  of  the  bridge  are  built  with  their  axes 
parallel  to  the  thread  of  the  current.  There  are  six  spans,  of  the  follow- 
ing widths,  beginning  with  the  east  span: 

FtrOt. 

No.  1 123^ 

No.  2 141A 

No.  3 74} 

No.  4 7A^ 

No.  5 141 

No.  (> 1291 

The  center  pier  is  intended  for  a  swing-draw,  the  spans  on  either  side 
being  74  feet  8  inches  and  74  feet  1  inch,  but  these  spans  are  bridged  by 
penuauent  trusses.  The  height  of  the  lower  chord  of  the  bridge  above 
low  water  is  32.83  feet. 

The  bridge  is  at  present  an  obstruction  to  the  navigation  of  the  river 
by  steam-boats.  The  draw-span  should  be  made  operative,  and  a  guide 
]iier  or  dike  be  built  above  and  below  the  pivot-pier. 

A  tracing  t  showing  plan  of  piers  and  down-stream  elevation  of  bridge 
is  inclosed. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  If.  8,  A. 

•  Sketch  omitted.  t  Traciug  omitted. 
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report  of  major  charles  j.  allen,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Saint  Paul,  Minn.^  December  1, 3884. 
General:  I  have  the  honor  to  sabmit  the  followin<]^  report  in  obe- 
dience to  General  Orders,  No.  13,  ETeadquarters  Corps  of  Engineer?, 
Washington,  D.  C,  July  23, 1884,  requiring  information  necessary  to 
comply  with  the  requirements  of  sections  2  and  8  of  the  river  and  har- 
bor act  of  Congress  approved  July  5,  last. 

SAINT  CROIX  RIVER,  MINNESOTA  AND  WISCONSIN. 

The  principal  obstructions  to  navigation  on  this  stream  consist  of 
lines  of  piling  to  carry  sheer-booms,  and  loose  logs  floating  down-stream. 
The  St.  Croix  Boom  Company  use  the  river  for  collecting  and  distrib- 
uting boom-grounds  for  some  7  miles  above  Stillwater.  During  tlie 
early  part  of  the  season  of  navigation,  the  river  for  about  5  miles  of  this 
distance  is  entirely  filled  with  logs,  which  at  times  prevent  any  naviga- 
tion of  the  river  by  steamers  and  barges,  and  until  the  logs  are  rafted 
and  distributed,  steamers  have  to  take  inadequate  side  channels  on  the 
east  side  of  the  river.  This  obstruction  continaes,  during  some  seasons, 
for  sixty  days.  Even  when  the  booms  are  nearly  emptied  of  logs,  the 
lines  of  piles  driven  to  direct  the  logs  into  the  booming-grouuds  are 
great  obstructions. 

Lumbering  is  the  great  interest  on  the  St.  Croix  Eiver,  overshadow- 
ing all  others ;  bat  the  linos  of  piling  and  booms  should  be  so  arranged 
as  to  admit  of  the  booms  occupying  one  side  of  the  river,  leaving  a  chan- 
nel on  the  other  side  for  steamers  and  barges. 

CHIPPEWA  RIVER,  WISCONSIN. 

At  Bound  Hill,  about  20  miles  above  the  mouth  of  the  river,  the 
Beef  Slough  Logging  Company  (a  corporation  engaged  in  the  driving 
and  assorting  of  saw-logs)  have  hsid  for  many  years  a  line  of  lioom- 
piers  to  supi)ort  a  sheer- boom  that  directs  all  floating  logs  to  the  leit 
bank  of  the  river,  leaving  only  a  passage  between  the  end  of  the  lio«im 
and  the  rocky  shore  on  the  left  bank  of  about  130  feet.  About  oue-haU' 
mile  below  this  boom  is  a  structure  of  brush  and  stone,  jutting  out  froui 
the  head  of  Beef  Island,  to  aid  in  deflecting  logs  into  the  *^  sorting" 
grounds  in  Beef  Slough ;  and  at  the  lower  end  of  Beef  Island  is  a  dam 
connecting  the  island  with  the  left  bank,  just  below  the  entrance  to  Beef 
Slough,  to  further  aid  in  turning  logs  into  the  slough.  About  l^  mi.es 
below  Beef  Island  is  another  boom,  for  the  purpose  of  sheering  logs  into 
Little  Beef  Slough.  (See  sketch.)  These  works  are  entirely  in  the  in- 
terest of  what  is  callell  loose-log  navigation,  and  opposed  to  steam-boat 
and  rafting  interests,  the  booms  at  times  blocking  up  the  channels 
more  or  less  against  the  passage  of  rafts.  A  conflict  has  existed  for 
years  in  regard  to  these  booms  between  the  rafting  and  steam-boat  and 
logging  interests. 

Assistant  Engineer  V.  D.  Simar  reported  November  5,  for  the  season 
of  1884,  in  regard  to  these  works : 

No  complaints  of  obstracting  navigation  have  thas  far  been  made,  to  my  knowledge. 
Further  encroach  men  ts  upon  the  channel  by  the  construction  of  additional  piera 
should  not  be  allowed,  the  piers  dovv  occupying  more  space  than  they  should. 


Digitized  by  LjOOQ IC 


APPENDIX   WW BRIDGING   NAVIGABLE   WATERS.         2561 

About  the  1st  of  July  last,  the  Beef  Slough  Company  drove  a  number 
of  piles  in  the  Chippewa  River,  at  a  point  about  three-fourths  of  a  mile 
above  ita  mouth  and  on  the  left  bank,  to  form  a  pocket  for  the  purpose 
of  collecting  logs  to  be  sheered  into  it  by  a  boom  on  the  right  bank  of 
the  river,  and  about  400  feet  above  the  pocket.  Complaint  was  made 
by  the  Knapp,  Stout  &  Co.  Company,  a  corporation  largely  engaged  in 
the  manufacture  and  rafting  of  lumber,  they  alleging  that  the  boom 
and  piling  endangered  raft  navigation.  An  examination  of  this  locality 
was  made  by  Assistant  Engineer  A.  O.  Powell,  who  reported,  July  7, 
that  the  encroachments  of  the  logging  company  were  jeopardizing  the 
interests  of  the  lumber-manufacturing  firms  in  the  Chippewa  Valley. 
The  treasurer  of  the  logging  company  was  communicate<J  with  at  once, 
by  telegraph,  and  answer  returned  by  him  that  he  would  remo^'e  the 
boom  and  piling  if  they  were  in  any  sense  obstructions.  lie  was  re- 
quested on  the  14th  to  remove  them.  Subsequently,  he  called  at  this 
office  and  requested  me  to  personally  examine  the  ground  before  insist- 
ing upon  their  removal.  1  examined  the  works  in  September,  wbjen 
the  stage  of  water  was  high,  at  which  time  the  piling  presented  no 
obstruction  to  rafts  or  steamers.  As  the  water  lowered,  the  channel 
shifted  towards  the  group  of  piles,  and  complaints  against  them  were 
renewed.  A  portion  of  the  piling  was  removeri  by  parties  employed, 
as  I  was  iulbniied,  by  the  Knapp,  Stout  &  Co.  Company.  On  the  14th 
of  November,  I  wrote  to  the  treasurer  and  manager  in  general  of  the 
Beef  Slougb  Company,  requesting  him  to  fulfill  his  promise,  and  learned 
from  Assistant  Simar  that  orders  had  been  issued  by  the  manager  of 
the  company  for  the  removal  of  tiie  obstructions. 

HARBOR  OF  DULUTH,  MINNESOTA. 

Assistant  Engineer  J.  H.  Darling  reports  in  relation  to  this  harbor 
as  follows : 

In  compliance  with  your  orders  dated  July  31,1884,  relating  to  •  •  •  obetrnc- 
tions  to  safe  navigatiou,  I  have  to  report  as  follows : 

#  #  ♦»  •  •  #       -  # 

As  to  obstructions  to  channels,  I  have  observed  rafts  lyiug  in  the  niain-harbor  area 
of  Onluth  for  three  or  four  days  at  a  time,  while  the  logs  composing  the  raft,  and 
owned,  1  believe,  by  ooe  F.  K.  Webber,  were  being  run  under  the  "  bridge'*  one  by  one 
to  the  Taylor  &,  Fray  saw-mill.  I  have  observed  such  raft  twice  since  I  came  to  Da- 
lath  (in  August). 

On  the  first  occasion  I  took  no  measurements  of  its  extent,  but  it  extended  into  the 
harbor  so  as  to  be  mach  in  the  way  of  vessels  moving  about.  The  second  raft  noticed 
by  me  wus  brought  there  about  September  19.  On  that  date  (according  to  Inspector 
Kinnaird)  it  extended  200  feet  into  the  harbor  beyond  line  of  private  dredging,  or  350 
feet  from  dock-line  and  about  500  feet  along  dock-line.  On  September  Ml  I  found 
the  same  raft  to  be  there,  but  reduced  in  size,  so  that  it  extended  about  225  feet  from 
the  dock,  or  75  feet  beyond  line  of  private  dredging  and  500  feet  along  the  dock  and 
bridge.  I  am  told  that  these  rafts  are  sometimes  in  the  way  for  a  whole  week  at  a 
time. 

BRIDGES. 

Northern  Pacific  Railroad  Company^s  bridge  across  the  Bed  River  of  the 
North  at  Moorhead,  Minnesota^  and  Fargo,  Dakota, — The  Northern  Pa- 
cific Railroad  Company  recently  renewed  its  bridge  across  the  Red 
River  of  the  North  at  Fargo  and  Moorhead,  constructing  it  so  as  to 
afford  a  draw-opening  of  60  feet  width.  Complaint  having  been  made 
during  the  past  summer  of  a  number  of  piling  left  in  the  river  so  as  to 
contract  the  draw-span,  and  also  that  necessity  existed  for  the  placing 
of  sheer  booms  to  aid  in  the  passage  of  the  draw  by  steamers  and 
barges,  the  general  manager  of  the  company  was  communicated  with 
on  the  subject.  He  promptly  caused  the  removal  of  the  obstructions 
ENG  88 101 
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and  had  constracted  and  placed  proper  floating  sheer  booms  above  and 
below  the  pier,  aggregating  in  length  280  feet. 

There  are  other  bridges  spanning  the  navigable  waters  within  the 
district  over  which  I  have  charge  that  may  in  time  need  modification, 
sheer- booms,  etc.,  in  the  interest  of  navigation.  Tbe  provisions  of  sec- 
tion 8,  river  and  harbor  act  approved  July  5,  can  be  applied  to  sach 
bridges  when  necessity  arises. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Brig.  Gen.  John  Newton,  Major  of  Engineers. 

Chief  of  Engineers^  U.  S.  A. 


report  of  major  w.  r.  eino,  corps  of  engineers. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.^  January  24, 1885. 

General  :  In  compliance  with  General  Orders  No.  13,  fleadquai  ters 
Corps  of  Engineers,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  relative  to  bridges,  booms,  etc.,  which  obstruct  naviga- 
tion in  the  Tennessee  and  Cumberland  rivers  and  their  navigable  tribu- 
taries : 

(1)  Under  the  supposition  that  pilots  and  steamboat-men  wonid, 
froqi  their  occupations  and  interests,  be  the  best  authorities  on  the  ob- 
structions met  with  in  navigating  these  rivers,  circular  letters  were  at 
an  early  day  addressed  to  a  considerable  number  of  the  most  prominent 
ones,  requesting  such  information  as  they  or  their  acquaintances  could 
furnish,  and  the  maps  and  records  of  this  office,  as  well  as  of  several 
railroad  offices,  have  been  consulted  for  the  purpose  of  obtaining  all 
available  data  relative  to  the  several  bridges  that  formed  the  subject  of 
investigation. 

From  the  information  thus  obtained  the  following  tabular  statement* 
has  been  made : 

•  •  •  •  '  •  •  • 

showing  the  location  of  the  bridges  and  such  facts  concerning  their 
structure  as  could  be  collected  up  to  the  present  time. 

In  considering  the  question  as  to  whether  any  given  structure  is  an 
obstruction  to  navigation  within  the  meaning  of  the  act  of  Congress 
under  which  this  inquiry  is  made,  it  seems  proper  to  take  note  of  the 
fact  that  most,  if  not  all,  of  the  bridges  have  been  built  under  State 
laws,  while  Congress  either  approved  or  was  silent  on  the  subject,  and 
this  fact,  in  view  of  the  recent  decision  of  the  Supreme  Court,  to  the 
effect  that,  Congress  being  silent,  State  action  must  be  held  legal,  would 
seem  to  call  for  a  very  conservative  course  in  regard  to  recommending 
the  removal  or  alteration  of  bridges,  except  in  cases  where  the  extent 
of  the  inconvenience  or  obstruction  to  navigation  is  so  great  as  to  leave 
no  doubt  as  to  the  justice  and  necessity  for  decisive  action. 

If  the  bridges  were  merely  projected,  instead  of  being  actual  struct- 
ures, it  is  not  probable  that  more  than  half  a  dozen  on  the  list  would 
be  approved  without  some  modification  of  plan  or  location,  but  under 
existing  circumstances  there  are  but  three  of  them  that  appear  to  de- 
mand attention  as  obstructions  within  the  meaning  of  the  law,  viz : 

Fir%t  The  Memphis  and  Charleston  Railroad  bridge  over  Tennessee 
Biver  at  Florence,  Ala.,  which  has  hitherto  been  at  the  head  of  navi- 

*  See  table  with  snpplementary  report  herewith. 
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gatioD,  bat  which  on  completion  of  the  Muscle  Shoals  Oanal  will  be  a 
barrier  to  navigation,  as  it  has  no  draw,  and  is  so  low  that  the  larger 
class  of  steam  boats  will  not  be  able  to  pass  even  by  lowering  their  pipes. 
This  bridge  is  on  a  mere  branch  road,  and  is  a  slender  structure,  both 
as  to  masonry  and  Irame,  and,  judging  from  the  extreme  care  with  which 
trains  are  run  over  it,  either  a  new  bridge  or  extensive  repairs  will  be 
needed  iu  the  near  future. 

On  account  of  its  short  spans  and  location  with  reference  to  the  cur- 
rent, which  is  quite  strong  at  that  point,  two  of  the  piers  should  be  re- 
moved, and  a  single  pivot-pier  for  the  draw  substituted  for  them.  As 
the  bridge  carries  a  common  road  on  the  lower  chords  and  a  railroad 
on  the  upper,  a  two-story  draw  will  be  required,  and  1  would  respect- 
fully recommend  that  the  company  be  requested  to  make  these  changes 
during  the  next  low- water  season.  The  probable  cost  of  the  necessary 
changes  to  this  bridge  would  doubtless  exceed  the  $15,000  limit,  and 
might  reach  $50,000. 

tkoond.  The  bridge  of  the  Nashville,  Chattanooga  and  Saint  Louis  Rail- 
road over  the  Tennessee  River  at  Johnsonville,  Tenn.,  is  a  serious  ob- 
struction, owing  to  the  faulty  location  and  construction  of  the  draw,  and 
serious  damage  has  resulted  to  passing  steam-boats,  one  or  more  having 
been  sunk  in  consequence.  The  foundations  of  the  draw-piers  having 
been  carelessly  put  in,  the  river  has  undermined  them,  and  to  prevent 
this  the  company  has  dumped  in  a  large  mass  of  loose  stone,  which  still 
further  narrows  the  already  insufficient  channel,  and  causes  troublesome 
sand-bars  to  form  below  the  bridge. 

I  would  respectfully  recommend  that  the  railroad  company  be  re- 
quested to  rebuild  this  draw  and  widen  it,  to  give  a  clear  width  of  125 
feet,  which,  in  connection  with  some  contemplated  work  on  the  improve- 
ment of  the  channel  at  that  point  by  the  United  States,  would  eliectually 
dispose  of  this  obstruction. 

The  probable  cost  of  the  proposed  changes  to  the  bridge  would  be 
about  $30,000. 

Third.  The  bridge  of  the  Chesapeake,  Ohio  and  Southwestern  Rail- 
road across  the  Tennessee  River  at  Gilbertsville,  Ky.,  is  also  a  serious 
obstruction,  chiefly  owing  to  the  fact  that  one  of  the  "  rest-piers"  for 
the  draw  has  fallen  into  the  river,  and  the  other  is  located  too  near  the 
channel.  It  is  reported  that  the  draw  never  actually  rests  upon  this 
pier,  and,  unless  the  company  wishes  to  remove  and  rebuild  it  in  the 
proper,  place,  I  would  respectfully  recommend  that  it  be  torn  down  and 
used,  with  the  remains  of  the  one  already  down,  for  building  wing-dams, 
or  otherwise,  m  connection  with  the  river  improvement,  making  no 
charge  against  the  railroad  company,  nor  allowing  them  anything  for 
the  stone,  in  case  they  decline  to  promptly  remove  them. 

Fourth.  The  bridge  across  the  Hiawassee  River  at  Charleston,  Tenn., 
owned  by  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Com- 
pany, has  no  draw,  and  is  so  low  that  none  but  the  smallest  steam-boats 
can  pass  under  when  there  is  sufficient  water  iu  the  stream  for  a  good 
navigation. 

I  presume  the  law  would  compel  the  company  to  put  in  a  draw,  but 
owing  to  the  small  amount  of  steam  navigation  necessary  for  commerce 
above  Charleston,  and  to  the  fact  that  a  draw  to  be  opened  perhaps  half 
a  dozen  times  ^  year  would  be  nearly  as  great  an  inconvenience  and  pos- 
sible cause  of  accident  to  railway  travel  as  a  draw  on  some  stream  with 
a  hundred  times  the  commerce,  it  is  doubtful  whether  1  would  be  jus- 
tified in  recommending  that  the  company  be  required  to  put  in  a  draw 
at  this  place.    I  have  heard  no  complaint  in  regard  to  this  bridge  for  sev- 
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eral  years,  which  in  a  negative  way  goes  to  show  that  there  is  no  great 
demand  for  a  draw.  These  remarks  apply  also  to  the  Lonisville  and 
Nashville  Railroad  Bridge  over  Red  River  at  (Jlarksville,  Tenn. 

Other  bridges,  notably  those  at  Bridgeport  and  Decatnr,  Ala.,  have 
very  narrow  draws,  but,  for  reasons  already  stated,  I  do  not  feel  justi- 
fied in  recommending  their  alteration,  especially  as  they  are  both  new 
bridges,  and  the  work  of  enlarging  the  draws  would  be  out  ot  all  pro- 
portion to  the  advantage  gained. 

As  the  railroad  companies  owning  these  and  other  bridges  that  have 
narrow  or  badly  located  draws  will  doubtless  construe  any  failure  to 
report  them  as  obstructions  under  the  law  into  an  approval  of  the 
bridges  as  they  stand,  I  would  respectfully  suggest  that  the  owners  of 
all  the  bridges  on  the  Tennessee  and  Oumberland  rivers  having  draws 
less  than  125  feet,  clear  width,  be  formally  notified  that  the  bridges 
are  obstructions,  and  that,  in  case  of  rebuilding  or  extensive  repairs, 
they  will  be  required  to  make  the  necessary  provisions  for  ^'free  and 
safe  navigation.'' 

The  log-booms  near  Point  Burnside,  Kentucky,  in  the  forks  of  the 
Oumberland  River,  are  complained  of  by  raftsmen,  and  all  the  action 
needed  to  remove  these  obstructions  would  be  to  direct  the  owners  to 
take  them  away,  or,  at  least,  to  confine  them  to  one  side  of  the  stream 
and  remove  the  branch  that  crosses  the  channel. 

An  indirect  complaint  in  regard  to  these  booms  was  made  some  weeks 
ago,  and  1  requested  that  interested  parties  would  forward  written  state- 
ments of  the  inconvenience  they  had  been  subjected  to,  but  no  reply 
has  been  received  as  yet. 

Another  drift-catching  boom  across  one  of  the  channels  in  the  Cum- 
berland River,  about  20  miles  above  Nashville,  has  been  complained  of, 
and  I  have  taken  steps  to  ascertain  the  exact  extent  of  the  obstruction, 
but  as  it  is  not  across  the  main  channel  I  am  inclined  to  think  that  it 
will  prove  an  advantage  to  navigation,  by  closing  one  chute  and  com- 
pelling steam-boats  to  take  the  same  course  at  all  times,  which  will  tend 
to  keep  the  channel  free  from  sand-bars. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


supplementary  report. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.^  February  3,  1885. 

General  :  Since  my  report  of  the  24th  ultimo  was  forwarded,  some 
additional  facts  relative  to  obstructions  by  bridges,  etc.,  have  been  re- 
ceived, and  1  would  respectfully  request  that  the  following  statement 
be  added  to,  and  made  part  of,  the  report  already  submitted : 

(1)  The  inclosed  tabular  statement  is  more  complete  than  the  one 
forwarded,  and  is  intended  to  supersede  it  in  the  report. 

(li)  A  recent  accident  at  the  Clarksville  Bridge,  on  the  Cumberland 
River,  has  moved  the  pilots  and  others  interested  iti  the  ^lavigation  of 
that  river  to  demand  that  the  space  between  the  draw-piers  be  tilled  in 
by  a  solid  wall,  so  that  boats  may  rub  against  it  without  damage,  and 
that  a  pole  30  to  50  feet  high,  bearing  a  red  flag  by  day  and  a  red  lan- 
tern by  night,  so  that  pilots  may  see  at  a  reasonable  distance  whether 


Digitized  by  LjOOQ IC 


APPENDIX   WW BRIDGING   NAVIGABLE   WATERS. 


2565 


the  draw  is  open,  be  erected  upon  the  draw-span.  This  request  seems 
reasonable,  and  as  the  cost  to  the  company  would  not  be  very  great,  I 
would  respectfully  recommend  that  the  necessary  orders  be  given.  It 
may  be  that  cribs  of  timber  filled  with  stone  would  answer  as  well  as 
solid  stone-masonry,  and  the  cost  need  not  exceed  $5,000  or  $6,000. 

(3)  The  purchase  of  a  new  steamboat  to  trade  on  the  Tennessee  Biver 
between  Chattanooga  and  the  head  of  Muscle  Shoals,  and  the  prospect 
of  the  completion  of  the  canal  around  the  shoals  at  an  early  day,  which 
will  bring  other  steamers  of  large  dimensions  into  these  waters^  seem 
to  demand  that  my  recommendation  relative  to  the  bridges  at  Decatur 
and  Bridgeport  should  bemodiAed,  and  I  would  respectfully  recommend 
that  the  Memphis  and  Charleston  and  Nashville  and  Chattanooga  Rail- 
road companies  be  required  to  widen  the  draws  of  the  bridges  in  ques- 
tion withm  the  the  next  eighteeo  months,  so  that  there  shall  be  120  feet 
clear  space  available  for  navigation.  The  cost  would  probably  exceed 
$15,000  in  each  case,  but  to  make  a  close  estimate  would  require  data 
not  now  available. 

Very  respectfully,  your  obedient  servant, 

\y.  R.  King, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  8.  A. 


Ti.  nneasce  and  Cumberland  Kv*r8  and  their  tributaries. 


Location  of  bridge. 


ToDDesAce  River  at — 
KnoxviUe,  Teirn... 
Kooxville,  Tenn  .. 
Loadon.  Tenn 

Chattanooga  Tenn . . 

Bridgeport,  Ala 

Decatar,  A\sk .   .   ... 
Florauce,  Ala 

Johnsonville,  Tenn 

Danyille.  Tenn 

Gil  bens  ville.  Ky. . . 

Cumberland  River  at— 

Bamside,  Ky 

KoNhville,  Tenn  . . . 

Xaahville,  Tenn 

Clarksvilie,  Tenn.. 
Eureka,  Ky 


HftlAton  River,  atStraw- 
beriy  Plains 

French  Brood  River,  at 
Leadvflle,  Tenn. 

HiawasHee  Rtver,  at 
ChaileMton,  Teun. 

Clinch  River,  at  Clin- 
ton, Tenn. 

Dnck  River,  at  Colam- 
bia,  Tenn. 

Red  River,  at  Clarks- 
ville,  Tenn. 


Owner  of  bridge. 


County : 

E.  T.,'Va.  andGa.  R.  R  .. 
E.  T.,  Va. andGa.  B.B  ..! 

C.S.R.R I 

N.andO.R.R I 

M.  andC.  R.R ; 

M.  and  C.  R.  R.,  and  car- 

1  lage.  I 

N.  O.  and  Saint  Lonia  and  i 

N.  and  C.  R.  R.  ! 

L.  andN'.  R.R     

Cheitapeake,  Ohio  and  S.  i 

W.  R.R. 


Number 
of  opanv 


Average 

length 

of  spans 

available. 


8 
8 
10  deck, 
1  thro'. 
9 
6 
12 
17 


Width  of 
draw. 


Height 

above 

low 

water. 


Height 
above 
high 
water. 


C.8.R.R I 

City         I 

L.andN.R.R 

L.andN.R.  U I 

Chenapeakf*,  Ohio  and  S.  ; 
W.  R.  R.  ! 


E.  T.,  Va.  and  Ga.  R.  R. . 

E.  T.,  Va.  and  Ga.  R.  R. 

(branch.) 
E.  T.,  Va.  andGa.  R.R. 

E.  T.,  Va.  and  Ga.  R.  R. 

(branch. ) 
L.andN.R.R 


L.  and  N.  R.  R 


207 
)50 
153 


Feet. 


None  . 
None  . 
None  . 


2P0    ,  la's 

140    I  65^ 

154i  I  531 

100  None  V... 


104 


lOA 


180 
»0 
200 
2U0 
150 


120 
150 


*97 


A8 
100 


None 

None . 
100 
90 
»  at  low 
and  120  at 
high  wa- 
tcr. 


Feet. 

Feet, 

02.5 

19 

61i 

261 

75 

64 

m 

36 

-4 

82 

3.1 

sil 

1* 

47 

S 

56.3 

0.0 

125 

02 

37 

60.6 

72 

63 

50 


Boom  acTOM  sooth  fork  of  Cnmberland  River,  at  Bnmside,  Ky.,  fur  catching  logs. 
Boom  across  Camberland  River,  at  Bnmside,  Ky.,  for  catching  logs. 

*PilotL«iii8  Pell  gives  84  feet,  and  Jas.  Till  and  Sam.  Bri<4Coe  give  80  feet~25  feet  Af  cioraps 
feet. 
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REPORT  OP  LIEUTENANT-COLONEL  WILLIAM  E.  MERRILL,  CORPS  OF 

ENGINEERS. 

UNITED  States  Engineer  Ofpior, 

Cincinnati^  Ohio^  February  5, 1885. 
General:   In   accordance  with  instructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  Washington,  July  23, 
188*,  I  have  the  honor  to  submit  the  following  report: 
The  subjects  on  which  I  am  required  to  report  are  thefollowing : 
•  •••••• 

(2)  Whether  any  bridges,  caaseways,  or  stractnces  now  erected  or  la  process  of  erec- 
tion do  or  will  interfere  with  free  and  safe  navigation,  and,  if  they  do  or  will  so  inter- 
fere, to  report  the  best  mode  of  altering  or  constructing  such  bridges,  or  causeways, 
60  as  to  prevent  any  such  obstrnctions. 

There  are  many  such  cases  in  this  district,  and  I  will  answer  this 
query  in  detail.  It  is  necessary  to  premise  that  the  rivers  under  my 
charge  are  the  Ohio,  the  Mouongahela,  the  Allegheny,  and  the  lower 
end  of  the  Muskingum. 

My  remarks  will  be  limited  to  <'  bridges,"  as  there  are  no  <^  cause- 
ways" or  '*  structures"  to  be  reported. 

BBIDaES  OYEB  the  OHIO  RIYEB. 

These  bridges  have  been  an  object  of  care  and  legislation  by  the  Gen- 
eral  Government  ever  since  the  first  one  was  built,  and  the  only  cases 
in  which  interference  is  now  necessary  are  those  in  which  bridge  com- 
panies have  failed  to  comply  with  tbe  recommendations  of  the  Boards 
of  Engineers  who  examined  and  reported  on  the  plans  prior  to  their 
erection. 


BBIDaES  OYEB  THE  MONONGAHELA  BIVEB. 

The  following  table  gives  a  statement  of  all  the  bridges  over  so  much 
of  the  Mouongahela  Biver  as  is  now  navigable : 


Plikce  and  clasB  of  bridfce> 


Point,  highway 

SuiihtipM  Htieot.  highway 

P..aandT.L.R.K  

Tenth  street,  highway 

B.andO.R.R.  (Olenwood) 

P.,  McK.  and  Y.  R.  R.  (Homestead) .. 

P.RK.  (PortPerrv) 

P.,  McK.  and  Y.  R.  B.  (McKeesport) 

Honongahela  City,  hiirhwav 

O.  and  B.  S.  L.  R  k.  (Ureenfleld) 

P.R.R.  (Redstone) 

Brownsville,  bish  way 

Horgantown,  highway 


Miiet. 
0 

0.8 
1.0 
1.3 

6.0 

8  0 
11.8 
15.5 

32.6 
62.0 

56.0 
67.3 
102.0 


Channel-span. 


IS 

III 

6 


Feet. 

780 

844 

247.4 

106 
(104 
1184 

250 

253 

221 

216 
238 

262 
218 
606 


u  •  fe 

•II 


Feet 

55 

53 

54 

69) 

67  j 

64 

67 

40 

33 


40 

41.5 
45.7 


Name  of  pool  in  which  located. 


Davis  Island  Dam. 
Do. 
Do. 
Do. 

No.  1,  Monongabela  Rive;. 

Do. 
Do. 
In   No.   3,   Monongabela    Rirer, 

over  month  of  Yoaghioghesy. 
No.  3,  Monongabela  River,  banit 
No.   4.    Monongabela  River   (ob- 

finiabed./ 
No.  4,  Monongabela  River. 

Do. 
Na  9,  Monongabela  River. 
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Of  the  bridges  included  in  this  table,  one  of  the  two  lowest  is  the  one 
at  McKeesport,  over  the  mouth  of  the  Youghiogheny.  In  view  of  the 
fact  that  there  is  now  no  navigation  on  this  stream,  except  such  as  is 
afforded  near  its  mouth  by  backwater  from  Dam  No.  2,  on  the  Mouou- 
gahela,  it  does  not  seem  necessary  to  take  any  action  towards  having 
this  bridge  raised,  but  such  raising  would  become  a  necessity  in  case 
the  locks  and  dams  that  once  existed  on  the  Youghiogheuy  were  ever 
rebuilt. 

The  new  bridge  at  Bedstone  and  old  National  Road  Bridge  at  Browns- 
ville are  now  the  chief  obstructions  on  the  Monongahela,  as  far  as  head- 
room is  concerned,  although  the  bridge  at  Monongahela  City  (now 
burnt)  was  formerly  even  mors  objectionable.  I  would  recommend*  thai 
the  standard  height  of  bridges  on  the  Monongahela  be  fixed  at  45  feet 
above  pool-level,  and  that  the  bridges  at  Brownsville  and  Redstone,  and 
that  at  Monongahela  City  (in  CQ-se  it  shall  be  rebuilt)  be  required  to 
conform  to  this  regulation. 

No  change  seems  neq^ssary  in  the  widths  of  existing  channel  spans, 
but  in  future  no  channel-span  should  give  less  than  250  feet  in  the  clear, 
and  a  law  to  that  effect  is  recommended. 

At  the  Pan  Handle  Railroad  Bridge,  in  Pittsburgh,  the  channel-span 
is  partly  closed  by  heaps  of  refuse  thrown  out  from  the  right  bank,  and 
the  passage  has  become  dangerous.  The  channel-span  is  the  only 
^Hhrough  "  span  in  this  bridge,  all  the  other  spans  being  "deck.'^  I 
would  recommend  that  the  sailroad  company  be  required  to  transform 
the  span  adjoining  the  channel-span  on  the  south  from  a ''  deck"  to  a 
**  through"  span,  so  that  boats  can  have  a  second  space  under  which  to 
pass. 

At  the  Tenth  Street  highway  bridge  the  passage  is  endangered  by  piles 
of  rubbish  projecting  from  the  right  bank,  so  that  it  is  dangerous  to  run 
this  span  at  high  wafer.  If  these  piles  are  on  ground  belonging  to  the 
bridge  corporation,  the  latter  should  be  compelled  to  remove  them,  and 
to  take  measures  to  prevent  their  reformation  in  future.  If  on  ground 
not  belonging  to  the  corporation,  the  latter  can  not  be  held  liable,  and 
the  matter  falls  outside  of  the  scope  of  this  report. 

At  Monongahela  City  the  left  pier  is  directly  in  the  channel,  and 
should  be  removed,  whether  the  bridge  is  rebuilt  or  not. 

SUMMARY. 

The  bridges  on  the  >ionongahela  which  require  modification,  as  stated 
above,  are,  therefore,  (1)  the  Pan  Handle  Railroad  Bridge  at  Pitts- 
burgh, (2)  the  Monongahela  City  Bridge,  (3)  the  Redstone  Bridge,  (4)  the 
Brownsville  Bridge;  and  the  channel-span  of  the  Tenth  Street  Bridge 
needs  restoration  to  its  normal  width. 

BBIBGES  OVER  THE  ALLEGHENY  RIVER. 

The  following  table,  prepared  by  Mr.  I.  V.  Hoag,  jr.,  assistant  en- 
gineer in  charge  of  Government  work  on  the  Allegheny  River,  shows 
the  existing  bridges  over  the  Allegheny  between  Olean  and  Pittsburgh. 
When  a*  appears  the  figures  given  are  estimated.  Where  bridges  are 
reported  as  under  reconstruction,  the  future  heisrhts  and  widths  are 
given  in  the  table. 
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Bridges  over  AUeghetty  River  hetweem  PUtehurgk  amd  OUam. 


Place  and  cLm  of  brid|^ 


no1i>D,  highway 

Sixtli  Htivot.  highway 

North  8id6  (Soventb  street)  high- 

Niotb  stn^ct,  highway 

I*.  V.  W.  anil  C,  railroad 

Sixteenth  Rtr«M»t,  highway 

PittH'.Hiigh 'JunctioQ    iUUroad 

(Tilirtv-^h^.-dBt^l^et.) 
Forty-third  street,  highway  ..... 

Sharpshargh,  higliway 

Vre«)port,  railroad 

Kittanning,  highway 

Brarly'H  B<'n<i.  highway* 

Park'or,  highway 

Foxbargh,  railroad  and  highway. 


KmbeDton.  highway*. 
Big  Kock.  highway  ... 
IiYankliD,  highway  ... 
0=l  City,  highway  .... 
Oil  City,  highway^  ... 


Allegheny  Valley  Railroad  . 
Tioneata,  highway^ 


Hickory,  highway 

Tidionte,  highwAT 

Philndolphia  and  £rie  Railroad  . 

Wnrren.  highway 

B.,  N.  Y.  and  l».  RaUroad 

Glado  Kun,  highway 

B.,N.  Y.  and  I'.  U-iilroad 

Onovillo.  hitfbway* 

Qnalier  Bridge,  highway 

K*  d  Hoiifti^,  iiiirhwav  • 

WpAt  Salnmanca.  highway 

B.i  N.  Y.  and  P.  Railroad.". 

SaUmanca,  hi<;h way  ' 

South  (yarrolton.  highway 

Tuna  Creek,  hicli way  ■• .' 

Erie  R.  R.,  Bradl'ord  Branch  •  . 
Rocbuiiter  and  Pittsburgh  R.  R. 

Allegheny,  hizh way 

a,  N.  Y.  and  P.  Jf ailroad 

B.,  N.  Y.  and  P.  Railroad  '• 

Olean,  highway , 


•  4) 

^ 

d 

*,a 

be 

8a 

g 

o  2 

2S 

-a 

JS 

z 

Q 

H 

Miles. 

FmI. 

0 

l.OCO 

0.5 

1,036 

0.6 

1.080 

0.7 

1,044 

0.0 

1.167 

L3 

840 

3.4 

841.4 

980 

5.8 

905 

20.0 

795 

44.9 

900 

69.6 

750 

83.1 

790 

86 

530.7 

89.6 

456 

122 

700 

123.1 

711 

130.2 

700 

130.4 

1,100 

130.6 

4£0 

160.6 

435 

156  8' 

646 

166.3 

536 

187.1 

450 

187.7 

452 

188. 3* 

626 

190. 8* 

568 

197.  8* 

634 

212.4* 

50.3 

218.2 

300 

224 

375 

230 

643 

231.1* 

394 

231. 8 

400 

237.  8* 

280 

239.0 

274 

240.3 

192 

24a.  3 

20.) 

2j0.6 

400 

251.  4* 

329 

253.7 

300 

255 

240 

I 


ait 

^  Baa   j> 


FeH. 

212 
846 
330 

209 

152 

210 
(210.3 
(250 

244 

181 

185 

180 

200 

197 

178.9 


223 
176 
175 
5U0 
200 

150 

120 

161.5 

268 

150 

452 

175 

142 

158.6 

82 

75 
125 
118 
146 
133i 

84 
137 
203 
203 
100 
164.5 
100 

80 


a  • 

«^  d  ^ 


FttL 
40 
37 

40.5 


39 


37 

38 

S7 
35.7 
34.5 
35.3 


27 
31.6 
41 
83 

29 

25.6 

24.1 

27.8 

18.0 

24.4 

18* 

19.8 

22* 

13* 

17.5 

20 

20 

22.6* 

15 

17" 

26 

13* 

15« 

19.4 

16* 

20 

16.6 


Character  of  atmctiire. 


Wooden  trass,  wlthareh. 

SuMiension. 

Stiffened  1 


Coyered,  wooden  areh. 
Iron  lattice  truM. 
Cuyered,  wooden  aroh. 

Open,  iron  trass. 

Coyered,  wooden  trass. 
Open,  iron  truss. 
Decked,  wooden  areb. 
Iron  boW'String  girder, 
liowe  truss,  wood. 
Iron  bow-string  girder. 
Howe    trnss,    wood, 

"through**  for   highway, 

*•  decked  "for  railroad. 
Open,  iron  truss. 
Wooden  trnss,  new  (1879)> 
Open,  wood  and  iron  trass. 
Suspension. 
Open,  iron  trass,  with  oor^ 

ered  sidewalks. 
Open,  wood  truss  and  areh 

(rebuilt  in  1883). 
Iron  bow-string  grinder. 
Uowo  trnsA,  wood  (1883). 
Suspension. 
Covered,  wooden  trass. 
Suspension. 

liowe  truss,  wood  (leffi). 
Do. 
Do. 
Suspension  (1884). 
Wood,  Qoeeu  truss. 
Open,  iron  trass  (1881). 
Open,  iron  trass. 
Howe  truss,  wood  (1883). 
Parabolic  trass,  iron  (1883). 
Wooden  trass  (1883). 
Open,  iron  truss. 
Open,  iron  trass  (1883). 
Open,  iron  trnss  (1882). 
Iron  bow-string  girder. 
Howe  trass,  wood  (1883). 
Howe  truss,  wood. 
Iron  truss. 


I  Superstructure  gone,  but  the  piers  still  remain. 

«  Destroyed  by  ice  in  Kebraary,  1883.    Rebuilt  sumo  year,  at  an  increased  height  of  5  feet. 

"  In  process  of  reconstruction  at  an  increased  height  of  4  foot. 

^Duilng  l'^8ioQe  span  of  this  structure  was  taken  down  and  a  new  span  erected  on  the  original 
piers,  and  at  the  original  eleyation. 

•Tho  constrnciion  of  this  bridge  is  very  primltiye,  consisting  simply  of  two  2-inch  wire  ropes 
passing  over  piling  driyen  into  the  bed  ot'the  riyer,  from  which  is  suspended  a  yery  cheaply  con- 
strttct4  d  floor. 

•  This  in  a  combination  bridge  of  three  spans.  One  span  fell  in  \%Mi,  a  second  was  carried  away 
by  hieh  water  in  tho  sprin*;  of  IH81.  ami  tho  iliinl  wa^  tik-n  down  an.l  a  now  structure  was  erected. 
The  clear  width  of  channel  has  been  reduced  7  feet,  anil  tho  height  ai>oye  low  water  has  been  redaoed 
1  foot. 

(7)  In  1883  the  superstraoture  of  this  bridge  was  taken  down,  and  a  new  one  waa  erected  on  the  same 
piers,  haying  an  incrna.«ted  length  of  channel-span  of  48^  feet,  and  a  decrease  of  4.2  feet  in  tho  height  in 
tho  clear  over  th*^  channel. 

(8)  The  superntracture,  originally  a  Queen  trass,  of  wood,  is  at  present  being  removed,  and  a  new 
one  is  in  process  of  construction,  having  an  increa.40  in  length  of  channel-span  of  33  feet. 

(0)  The  superstructure  was  originally  a  wooden  Howe  truss,  which  was  taken  down  in  1883 ;  and  a  new 
one  was  erect«<l,  having  an  increased  length  of  7 1'eet  and  a  decrease  in  height  over  tho  channel  of  1.7 
feet. 

(10)  In  process  of  reconstruction,  without  change  in  height  or  channel-span. 
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It  is  uudeuiable  that  steam-boat  commerce  on  the  Allegheny  has  been 
almost  destroyed  by  low  bridges.  Formerly  there  was  a  valuable  river 
trade  between  Oil  City  aud  Pittsburgh,  but  the  great  danger  and  diffi- 
culty of  making  a  trip  under  present* conditions  has  acted  as  an  em- 
bargo, and  the  steam-boat  interest  on  the  Allegheny  is  practically  ex- 
tinguished. 

In  my  judgment  this  river  commerce  has  been  illegally  destroyed, 
and  public  interest  requires  that  so  magnificent  a  stream  as  the  Alle- 
gheny shQuld  be  restored  to  commerce.  Since  1879  the  United  States 
has  expended,  under  my  direction,  $105,000  in  improving  the  naviga- 
tion of  this  river,  and  Congress  by  its  appropriations  has  classed  the 
Allegheny  among  the  navigable  rivers  of  the  United  States.  As  such, 
navigators  have  a  right  to  demand  that  existing  artificial  obstructions 
'  .should  be  removed. 

The  trade  on  this  nver  which  should  be  restored  is  the  towing  trade, 
as  there  is  no  probability  of  any  future  passenger  traffic.  A  large  busi- 
ness could  be  developed  in  towing  barges  laden  with  oil  in  bulk,  coal, 
limestone,  staves,  building  stone,  sand,  gravel,  and  generally  with  all 
heavy  products  which  railroads  can  not  afford  to  handle. 

Every  consideration  of  equity  requires  that  the  same  protection  should 
be  extended  to  the  river  commerce  of  the  Allegheny  as  is  now  granted 
to  similar  commerce  on  the  Monongahela.  I  would,  therefore,  recom- 
mend for  the  Allegheny,  as  I  have  done  for  the  Monongahela,  a  head- 
room of  45  feet  and  a  minimum  channel-space  of  250  ieet  in  the  clear. 
These  conditions,  however,  should  only  apply  on  the  river  below  Oil 
City.  Above  Oil  City  it  is  not  now  necessary  to  provide  for  steam-boats, 
although  their  wants  will  have  to  be  considered  whenever  the  Alle- 
gheny is  locked  and  dammed,  a  condition  which  is  not  impending  at  this 
present  although  it  may  fairly  be  expected  in  the  future.  Theie  is  a 
necessity  however,  of  providing  for  the  safety  of  rafts  and  raftsmen, 
by  requiring  channel-spans  to  have  a  minimum  width  of  200  feet  and  a 
height  of  not  less  than  10  feet  above  high  water. 

The  Union  Bridge,  at  the  mouth  of  the  Allegheny,  was  built  in  1874, 
and  the  effect  of  its  construction  was  to  destroy  the  ship-building  aud 
repairing  interest  on  the  Allegheny  River  below  the  Sixth  Street  Bridge. 
For  a  full  report  on  this  bridge,  1  would  refer  to  the  Annual  Report  of 
the  Chief  of  Engineers,  1875,  i?art  II,  page  684.  In  that  report  I  recom- 
mended that  this  bridge  should  be  required  to  provide  a  draw-span 
giving  two  clear  openings  of  120  feet.  The  other  alternative  is  to  re- 
quire the  superstructure  to  be  rais«*d  to  the  same  height  as  that  of  its 
immediate  neighbor,  the  Point  Bridge,  which  spans  the  Monongahela  at 
its  mouth.  The  clear  height  under  the  last-named  bridge,  measured  to 
the  surface  of  the  pool  of  the  Davis  Island  Dam,  is  73  feet. 

I  would  therefore  recommend  that  the  owners  of  the  Union  Bridge 
be  required  by  proper  legislation  to  change  their  bri<lge  so  as  to  make 
it  conform  to  either  of  the  two  plans  herein  outlined. 

SUMMARY. 

I  recommend  that  all  bridges  over  the  Allegheny  River  between 
Pittsburgh  and  Oil  City  (except  the  Union  Bridge)  be  required  to  have 
a  channel-span  giving  a  clear  width  between  piers  of  250  feet  and  a 
clear  height  above  low  water  of  45  feet,  and  that  all  bridges  between 
Oil  City  and  Olean  be  required  to  have  a  channel  space  giving  a  clear 
width  between  piers  of  200  feet  and  a  clear  height  of  10  feet  above  high 
water.  The  Union  Bridge  across  the  month  of  the  Allegheny  should 
give  a  clear  height  above  the  pool  of  the  Davis  Island  Dam  of  73  feet, 
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or  else  should  be  provided  with  a  draw  giving  two  clear  openings  of  120 
feet  each. 

If  these  recommendations  are  carried  into  effect,  every  bridge  on  the 
river  will  require  raising  except  the  highway  bridges  at  Tionesta  and 
Tidioute.  The  suspension  bridge  at  Warren  should  also  be  excepted, 
as  it  is  only  a  few  inches  too  low,  I  think  that  the  proposed  require- 
ment as  to  height  should  be  enforced,  as  it  is  comparatively  easy  to 
jack  up  and  underpin  a  bridge,  and  deficiency  in  height  is  the  most 
serious  possible  defect  in  the  relations  of  a  bridge  to  navigation.  •• 

As. all  of  the  bridges  on  the  Allegheny  have  been  built  under  State 
law,  which  contained  no  precise  requirement  as  to  width  of  channel 
space,  I  would  recommend  that  no  action  be  taken  against  any  bridge 
between  Pittsburgh  and  Oil  City  that  gives  a  channel  space  of  :iOO  feet, 
or  against  any  bridge  between  Oil  City  and  Olean  which  gives  a  chan- 
nel space  of  150  feet. 

The  bridges  therefore  that,  under  this  recommendation,  would  be  re- 
quired to  widen  their  channel-spans  are  red  need  to  the  following:  Pitts- 
burgh, Fort  Wayne  and  Chicago  Railroad,  at  Pittsburgh  ;  Sharpsburgh, 
highway;  Freeport Railroad ;  Kittanning, highway ;  Parker, high wj^y; 
Foxburgh  Railroad  and  highway ;  Big  Rock,  highway;  Franklin,  high- 
way; Allegheny  Vallej'^  Railroad,  at  Oil  City;  Tionesta,  highway; 
Glade  Run,  highway ;  Salamanca,  highway;  South  Carrpllton,  highway : 
Tuna  Creek,  highway }  Allegheny,  highway ;  Buffalo,  New  York  and 
and  Philadelphia  Railroad ;  Olean,  highway. 

BRIDGE  AT  MOUTH  OF   MUSKINGUM  RIVER. 

The  Baltimore  and  Ohio  Railroad  Bridge  spanning  this  river  near  its 
mouth  has  no  draw  on  the  side  where  the  United  States  is  building  ,a 
large  lock,  for  the  purpose  of  enabling  steam  boats  and  barges  to  enter 
Pool  No.  1  of  the  Muskingum  River  lor  safety  from  ice  in  the  Ohio. 

This  draw  is  not  now  necessary,  but  it  will  become  so  when  the  lock 
in  question  is  completed  and  the  State  lock  on  tbe  Harmar  side  is  re- 
moved. The  draw  should  be  so  built  that  the  free  space  between  the 
pivot-pier  and  the  present  eastern  abutment  of  the  bridge  would  not  be 
less  than  80  feet. 

•  •••••• 

Respectfully  submitted. 

Wm.  E.  Merrill, 
Brig.  Gen.  John  I^ewton,  Lieut  Col.  of  Engineers. 

Chief  of  Engineers^  U.  S,  A. 


report  of  lieutenant  colonel  william  p.  oraighill,  corps 

of  engineers. 

United  States  Engineer  Office, 

Baltimore,  Md.,  October  30,  1884. 
General  :  In  compliance  with  the  instructions  of  General  Orders,  No. 
13,  July  23,  1884,  Headquarters  Corps  of  Engineers,  I  have  the  honor  to 
submit  the  following  "  final  report ''  on  the  subject  therein  referred  to: 

ELK  RIVER,  WEST  VIRGINIA. 

The  old  lock  and  dam  near  Charleston,  West  Virginia. — In  the  Annual 
Report  of  the  Chief  of  Engineers  for  1876  page  1G7,  Part  II,  it  is 
stated;  "A  poor  dam  and  lock,  badly  located,  have  been  built  about  2J 
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miles  above  Charleston,  under  State  authority ;  these  should  be  re- 
moved.'^ Reference  may  also  bo  made  to  my  report  and  that  of  Cap- 
tain  Ruflfner  to  me,  and  the  letters  and  indorsements  published  there- 
with, in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  pages 
931  to  934,  Part  1.  The  legal  status  of  the  work,  or  the  authority  under 
which  it  was  built,  is  shown  by  the  papers  referred  to. 

By  the  decree  of  the  circuit  court  in  an'action  for  debt  against  the 
Elk  River  Navigation  Company,  in  which  the  State  Bank  of  West 
Virginia  of  Charleston  was  plaintiff,  the  property  and  franchise  of  the 
company  were  sold  October  14,  1880.  The  purchasers  were  Andrew 
Brockerhoff,  J.  D.  Cameron,  Jacob  Tome,  Moses  Thompson,  and  John 
I.  Thompson,  all  of  Pennsylvania. 

An  indictment  against  the  company  for  obstructing  the  navigation  of 
Elk  River  has  been  pending  for  several  years,  but  the  authorities  have, 
on  account  of  the  absence  of  representatives  in  this  State,  never  been 
able,  as  alleged,  to  serve  process,  and  nothing  at  law  has  ever  really 
been  done. 

The  lock  was  so  miserably  constructed  that  it  was  out  of  order  and 
could  not  be  worked  a  great  deal  of  the  time  from  the  tirst.  in  Sep- 
tember, 1881,  navigation  having  been  entirely  interrupted  by  it  for 
some  mouths,  a  force  of  men — it  is  commonly  referred  to  as  a  ••'  mob^' — 
cut  a  sluice  through  the  dam.  This  sluice  is  now  about  70  feet  wide, 
and  has  cut  out  down  to  or  below  the  bed  of  the  river.  Canoes,  bateaux, 
ratts  and  logs,  and  small  steamers,  in  navigable  stages,  pass  through 
it.  It  is  still  too  narrow  for  certain  stages  of  water,  and  at  least  75  feet 
more  of  the  old  dam  sliould  be  renjoved.  There  is  also  a  high  bar  just 
below  the  dam.  formed  mainly  by  material  (mostly  large  stone)  from  the 
dam.    This  should  also  be  removed. 

The  lock  and  dam  \s  a  complete  ruin,  and  will  never  be  re])aired,  it  is 
supposed.  It  appears  to  be  a  clear  case  ot  abandonment  on  the  part  of 
the  owners. 

Mk  River  Boom, — '*  The  Elk  River  Boom  Company,''  the  present  own- 
ers of  the  boom  located  about  3^  miles  above  the  mouth  of  the  river, 
are  the  successors  of  "The  Elk  River  Land  Improvement,  Manufactur* 
ing,  and  Booming  Company,''  incorporated  by  act  of  legislature  passed 
February  27,  1869.    Section  3  of  the  act  reads  as  follows :    " 

The  said  corporation  are  anthorized  and  empowered  to  erect  and  maintain  on  Elk 
River,  at  any  point  or  points  between  itsconflaeuce  with  the  Great  Kanawha  Eiver,  at 
the  city  of  Charleston  and  viUage  of  Sutton,  in  Braxton  County,  such  boom  or  booms, 
with  or  without  pierd,  as  may  be  necessary  for  the  purpose  of  stopping  and  securing 
logs,  masts,  spars,  and  other  timber,  and  to  erect  such  piers  and  side,  branch,  or  sheer- 
booms  on  said  river,  or  any  of  its  tributaries  between  the  points  above  mentioned,  a^ 
may  be  necessary  for  that  purpose;  and  also  to  erect,  and  maintain  branch  or  sheer- 
booms  at  any  point  or  points  on  the  Elk  River  as  far  up  said  river  as  the  mouth  of  the 
Holly,  one  of  the  tributaries  thereof,  and  shall  have  exclusive  privileges,  provided  that 
said  booms  be  so  constructed  as  to  admit  the  safe  passage  of  rafts  and  boats,  and  not 
prevent  the  navigation  of  said  river  or  tributaries. 

As  the  result  a  suit  against  the  original  company,  wherein  Robert 
M.  Given  was  complainant,  and  of  another  wherein  C.  D.  Copen  was 
complainant,  the  franchise  and  property  of  the  company  were  sold  by 
order  of  court,  and  at  the  November  term,  1878,  the  United  States  dis- 
trict court  approved  the  sale,  and  decreed  that  Mr.  William  A.  Quarrier^ 
as  special  commissioner,  should  convey  the  same  to  the  purchasers, 
William  A.  Bradford,  of  Charleston,  W.  Va.,  and  others  associated  with 
him,  under  the  corporate  name  of  the  Elk  River  Boom  Company. 

The  boom  has  been  and  is  still  considered  by  a  considerable  number 
of  citizens  of  Elk.lli  ver,  lumber-men,  etc.,  an  obstruction  to  navigation, 
and  an  indictment  was  found  against  the  present  company  in  March, 
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1884.  The  case  was  tried  laere  before  tbe  circuit  [State]  eoart  iii  Jane 
last,  bat  the  jury  failed  to  agree.  It  will  be  tried  agaiu  soon,  probably 
at  the  next  term  of  the  court. 

The  boom  at  present  consists  of  one  abutment  and  thirteen  timber  and 
stone  cribs,  each  ab6at  20  by  40  feet  in  plan  and  23  feet  high.  Rtdrting 
from  the  left  bank  and  extending  up  the  river  about  2,000  leet.  The 
river  here  at  ordinary  boating  or  ratting  stages  is  about  290  feet  wide. 
The  opening  left  for  the  passage  of  craft  between  the  right  bank  and  tbe 
boom-cribs  is,  at  a  5-foot  stage,  at  the  head  or  narrow  part,  about  85 
feet  in  width,  about  200  feet  of  the  river  at  this  stage  being  occupied 
by  the  cribs  and  boom. 

The  principal  complaints  made  against  the  boom  are: 

(1)  The  difficulty  of  entering  or  getting  over  into  this  passaf^e,  the  di- 
rection of  the  current  being  such,  it  is  claimed,  caused  by  a  bend  in  tbe 
•river  above,  as  to  make  it  difficult  in  high  stages  to  keep  from  ranuing 
into  the  boom  or  against  the  upper  crib. 

(2)  The  tendency  of  the  passage  to  fill  up  with  deposit,  sand,  etc. 

The  company  has  recently  done  some  dredging  in  and  above  the  pas- 
sage, but  the  opponents  of  the  boom  claim  that  this  will  soon  fill  up 
again. 

The  boom,  it  will  be  remembered,  is  about  1  mile  above  the  old  lock 
and  dam.  It  appears  there  was  little  or  no  complaint  about  the  boom 
as  regards  navigation  when  the  pool  was  full,  or  before  the  cutting  of 
the  dam.  Bo:h  of  these  works,  though  under  the  name  of  difTerent 
<M)mpanie8,  were  during  construction  and  for  some  time  afterwards 
owned,  in  part  at  least,  by  the  same  men,  and  were  practically  under 
one  management.  z\t  present,  as  shown  above,  the  interests  and  owner- 
ship of  tlic  lock  and  dam  and  of  the  boom  are  entirely  distinct. 

Low  grist  and  saw  mill  dams  in  the  upper  part  q^ihe  river. — In  my  re- 
port dated  January  21, 1880,  and  that  of  Captain  Turtle  to  me  of  De- 
cember 10, 1879  (Report  of  Chief  or  Engineers  for  18S0,  pages  G91,  C92, 
Part  I),  reference  is  made  to  these  dams.  Captain  RuflTner  in  bis  report 
dated  June  14,  1881  (Report  of  Chief  of  Engineers,  1881,  page  917,  Part 
I),  also  refers  to  them.  Nothing  has  yet  been  done  towards  having  them 
removed. 

There  are  now  between  Braxton  Court-House  (Sutton)  and  the  mouth 
of  tlie  river  eleven  mill-dams.  From  the  best  information  I  can  gather, 
but  five  of  them,  viz,  Huffman's,  Frame's,  Birch  River,  Duck  Creek, 
and  Ashley's,  are  considered  anything  like  serious  ob^^tructions,  the  two 
first  mentioned  being  by  far  the  worst,  and  forming  really  serious  im- 
pediments to  navigation. 

The  remaining  six  are  either  wing  dams,  not  materially  obstructing 
the  channel,  or  are  built  so  low  as  not  to  be  troublesome  in  log  of  boat- 
ing stages. 

It  a[)pears  that  these  dams  are  built  under  State  charters  or  by  au- 
thority granted  by  the  county  courts.  It  is  conceded  that  the  courts 
have  no  right  to  grant  privileges  of  this  kind  that  would  interfire  at 
all  with  the  navigation  of  the  river.  Up  to  this  time  there  has  been 
very  little  legal  complaint  against  any  of  these  dams,  and,  so  far  as  I 
am  informed,  no  eftbrt  worthy  of  notice  has  ever  been  made  to  get  any 
of  them  removed  or  modified  to  conform  to  chartei  s. 

BBIDGES. 

There  are  two  bridges  across  Elk  River  at  Charleston,  one  wagon  and 
one  railroad  bridge.  There  has  never  been  any  complaint  made,  so  far 
as  I  am  informed,  of  either  of  these  bridges  as  interfering  with  naviga- 
tion.    Both  are  Zoirer,  however?  than  they  should  be,  particularly  in 
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view  of  the  probabilities  of  fatare  navigation  and  conditions^  and  it 
seems  proper  to  refer  to  them  in  this  report. 

8ii»pension  {wagon)  Bridge. — ^The  first  above  the  mouth  of  the  river  is 
the  wagon  bridge,  a  wire  suspension,  built  by  a  company  incorporated 
by  act  of  the  assembly  of  Virginia,  passed  March  27, 184S.  Section  5 
of  the  act  requires  the  bridge  to  be  '^  so  located  and  constructed  as  not 
to  injure  or  impede  the  navigation  of  Elk  River.'' 

The  bridge  was  finished  about  1855.  The  State  of  Virginia  helped 
to  build  the  bridge  and  owned  part  of  the  stock,  about  two-fifths  of  it. 
The  main  cables  of  the  bridge  were  cot  by  the  forces  under  General 
Lightburn  when  retreating  from  the  valley  in  September,  1802.  By  an 
act  of  the  legislature  of  West  Virginia,  passed  February  28,  1855,  the 
State  relinquished  her  interest  in  the  bridge  to  the  other  stockholders, 
provided  they  would  rebuild.  This  was  done.  It  is  a  toll-bridge,  owned 
by  "  The  Elk  River  Bridge  Company*'^  Mr.  Josepii  Bibby,  of  Charleston, 
18  president  and  controlling  member.  The  bridge  is  488  feet  long  be- 
tween towers,  which  stand  on  the  tops  of  the  banks,  and  over  the  chan- 
nel is  38J  feet  high  in  the  clear  above  low  water  of  1872. 

The  Ohio  Central  Railroad  Bridge, — This  bridge  was  finished  last  sea- 
son, under  authority  of  an  act  of  the  legislature  of  the  State,  passed 
February  10, 1882.  It  is  located  about  one  fourth  of  a  mile  above  the 
suspension  bridge.  The  act  authorizing  its  construction  required  the 
channel-span  to  be  not  less  than  200  feet  in  the  clear,  and  all  the  spans 
to  be  at  lea'^t  as  high  above  the  surface  of  the  water  as  the  suspension 
bridge.  '  It  is  an  iron  Pratt  trass  bridge,  of  three  spans — a  center  span 
of  209  feet  (200  feet  at  low  water),  with  shore  spans  of  100  feet  each. 
At  present  the  low-water  width  of  the  channel-span  is  contracted  by 
the  embankments  of  the  cofferdams,  which  have  not  been  removed. 
The  clearance  under  the  whole  bridge  is  40.40  feet  with  reference  to 
low  water  of  1872. 

The  steam-boat  navigation  of  Elk  Biver  is  at  present  of  no  great  im- 
portance; ordinarily  one  small  packet  makes  daily  trips  to  the  mouth 
of  Big  Sandy,  21  miles  up.  There  is  water  enough,  on  an  average,  for 
this  trip  about  two  hundred  and  fifty  days  in  the  year.  Out  of  this  may 
be  taken  from  four  to  six  weeks'  interruption  by  ice.  These  small  boats 
can  pass  under  the  bridges,  with  stacks  down,  up  to  about  18  feet  by 
/Charleston  gauge.  The  record  shows  the  water  to  be  at  and  above 
this  about  eight  days  in  a  year. 

The  main  difficulty  is  in  the  fact  that  larger  boats,  the  smaller  sized 
Kanawha  tow  and  freight  boats^  are  unable,  except  in  low  stages,  to  go- 
under  the  bridges  at  all,  and  it  is  often  desirable  to  reach  the  numerous 
mills,  etc.,  located  between  and  above  the  bridges.  This  inconvenience 
will  be  more  felt  as  the  lumbering  interests  of  Elk  are  developed  and 
the  mills  and  factories  increase.  The  bridges  over  Elk  near  Charleston 
should  be  at  least  48  feet  in  the  clear  above  low  water.  This  would 
enable  the  smaller  size  Kanawha  boats  to  pass  under  up  to  about  a 
16-foot  stage,  or  at  all  times  except  about  twelve  days  in  the  year. 
Such  a  requirement;  as  shown,  would  compel  the  raising  of  the  railroad 
bridge  about  8  feet  and  the  saspension  bridge  9^  feet.  It  is  probable 
that  the  river  interests  will  before  many  years  demand  at  least  thia 
height. 

In  conclusion,  the  following  suggestions  are  respectfully  submitted  r 
It  appears  that  up  to  this  time  the  State  has  assumed  entire  control  of 
these  works  on  Elk  Biver,  and  that  all  efforts  thus  far  made  to  get  any 
of  them  removed  or  modified  have  been  with  the  State.  Considering 
this,  the  nature  of  the  present  navigation  and  the  limited  character  of 
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the  improvement  thus  far  attempted  by  the  United  States,  it  does  not 
appear  necessary  or  advisable,  at  present  at  least,  for  the  General  Gov- 
ernment to  take  control  of  the  river  or  to  interfere  with  the  regulation 
of  structures  as  reported  on  herein,  either  in  or  across  it 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Brig.  Gen.  John  Newton,  .  Lieut.  Vol  of  Engineers. 

Chief  of  Engineers  J  U.  IS.  A. 


report  of  captain  james  o.  post,  corps  op  engineers. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  February  3,  1885. 
General  :  In  compliance  with  General  Orders,  No.  13,  Headquarters 
Corps  of  Engineers,  dated  Washington,  D.  0.,  July  23, 1884, 1  have 
the  honor  to  submit  the  following  report  giving  the  information  required 
in  section  2  of  the  river  and  harbor  act  of  July  5, 1864,  so  far  as  relates 
to  the  rivers  in  the  district  under  my  charge : 
The  section  referred  to  is  as  follows : 

Skction  2.  That  the  Secretary  of  War  shall  •  •  •  report  whether  any  bridses, 
causeways,  or  struotares  now  erected  or  in  process  of  erection  door  willinterS»e 
with  free  and  safe  navigation^  and,  if  they  do  or  will  so  interfere,  to  report  the  beet 
mode  of  altering  or  constructmg  snch  bridges  or  causeways  so  as  to  prevent  any  such 
obstruction. 

As  regards  the  information  desired  in  this  paragraph,  I  have  to  state 
that  the  navigation  of  but  four  of  the  rivers  of  which  I  have  charge  is 
restricted  or  in  any  way  affected  by  bridges,  dams,  or  other  structures. 
These  are  the  Kentucky  Biver,  Kentucky  ^  the  Little  Kanawha  and 
Guyandotte  rivers.  West  Virginia ;  and  Big  Sandy  Biver,  Kentucky 
and  West  Virginia. 

KENTUCKY  Biy£B. 

This  river  has  been  improved  by  slackwater  navigation  from  its 
mouth  to  17  miles  above  Frankfort,  a  distance  of  82  miles,  by  the  con- 
struction of  locks  and  dams,  and  it  is  proposed  to  extend  this  improve- 
ment an  additional  distance  of  170  miles.  At  present  there  are  eight 
bridges  crossing  the  river.    They  are  as  follows : 


Where  located. 

\ 

II 

Object  of  stmctare. 

i 
1 

9 

^•3 

Bemarka. 

Worthville 

MiU: 
8 

85.25 

65.75 

112.75 
116.65 

135.2 

170.3 
177.1 

For    LoalsTllIe    and 

Kaahvaie  BaUroad. 

do 

For  connty  .......r... 

6 
8 

4 

8 
8 

1 

2 
2 

Feet. 
20H 

1624 

1111 

175 
842 

240 

2161 
805 

Feet. 
62f 

88i 

861 

68 
285 

70 

65 
80 

Iron ;  three  throogh  and 

two  deck. 
Iron  I   one  thiongh  and 

two  deck.         7 
Wooden ;  throogh  brid^ 

Iron;  throngh bridge. 
Iron;  deck  bridge. 

Frankfort,    foot    of 

Broadway. 
Frankfort,    foot    of 

Saint  Clair  street 
Brooklyn 

Fortnmpike 

For  Cincinnati  Soath- 

emBailroad 

Fortnmpike 

High  bridge 

HiokniMi .»a.  ^ 

Wooden ;  through  bridge. 

CleToland 

Boone'aFord...:.... 

For    Kentacky  Cen- 
tral Kailroad. 

Do. 
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Bat  three  of  these  bridges,  those  first  named,  restrict  navigation. 

The  commerce  of  the  river  is  carried  npon  a  number  of  steamers, 
'which  make  frequent  trips.  The  largest  of  these  measures  34  feet  from 
the  surface  of  the  water  to  the  top  of  the  pilot- house.  As  this  steamer 
is  as  large  as  the  locks  now  in  operation  will  accommodate,  its  height 
may  be  taken  as  regulating  the  amount  of  headway  that  will  be  required 
lor  free  and  safe  navigation. 

The  bridge  at  VVorthville  is  52.67  feet  above  the  level  of  Pool  No. 
1.  Assuming  thajt  35  feet  is  required  under  the  bridge,  34  for  the 
height  of  the  steamers,  with  1-foot  clearance,  a  rise  of  17.67  feet  stops 
navigation.  To  give  unrestricted  navigation,  according  to  the  records 
of  the  height  of  the  water  in  1884,  would  require  that  this  bridge  be 
raised  28.26  feet,  as  the  water  stood  at  a  height  of  41.93  feet  above  nor- 
mal pool  level.  This,  however,  is  regarded  as  excessive,  as  it  is  based 
upon  the  unusual  flood  last  year  in  the  Ohio  River,  which  backed  the 
water  up  in  the  Kentucky.  If  this  bridge  was  raised  10  feet,  which 
would  make  its  height  62.67  feet  above  pool  level,  and  permit  a  rise  of 
27.67  feet  in  the  river  before  navigation  was  interfered  with,  it  would 
be  considered  sufiicient  for  all  the  necessities  of  commerce.  Navigation 
could  then  be  continued  to  Frankfort,  the  principal  point  upon  the  river, 
during  all  ordinary  stages  of  high  water,  and  if  it  should  be  suspended 
by  the  water  rising  higher,  the  ddlay  would  probably  amount  to  only  a 
few  days,  and  most  seriously  affect  commerce.  1  know  of  no  serious  dif- 
ficulty in  the  way  of  the  railroad  company  raising  this  bridge  as  pro- 
posed. The  width  of  the  channel-span  of  this  bridge  is  sufiicient  for 
the  accommodation  of  navigaiion. 

The  two  bridges  at  Frankfort,  respectively  36.33  feet  and  38.33  feet 
above  j)ool  level,  greatly  restrict  the  passage  of  steamers  desiring  to 
]  )roceed  above  Frankforr.  The  following  table  gives  the  number  of  days 
during  each  month  of  1884  that  they  obstructed  navigation,  taking,  as 
before,  35  feet  as  the  headway  required.  From  this  it  will  be  seen 
that  a  rise  of  1.33  feet  and  3.33  feet  above  pool  level  will  prevent  the 
passage  of  steamers  under  them. 

Kumbfr  of  days  during  each  month  of  1884  that  the  water  was  more  than  1.33  feet,  3.33 
feetf  and  11.33 /set  above  level  of  Pool  No.  4,  Kentmky  River. 


Months. 


Abore 
1.33  feet. 


Above 
3.39  feet. 


Above 
U.33  feet. 


Jannary... 
February... 

March 

April 

May 

Jane 

July 

Angnst 

September.. 
October  — 
Norember.. 
December . . 


Total. 


17 
6 


140 


77  I 


23 


It  Will  be  seen  from  this  that  the  railroad  bridge  prevented  naviga- 
tion 77  days,  or  21  per  cent,  of  the  year,  and  the  Saint  Olair  Street 
Bridge  140  days,  or  38  per  cent. 

The  Saint  Glair  Street  Bridge  was  built  under  a  charter  granted  by 
the  legislature  of  the  State  of  Kentucky,  approved  January  25,  1810, 
and  is  owned  jointly  by  Franklin  County  and  the  city  of  Frankfort.    It 
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is  the  only  direct  means  of  communication  between  Frankfort  and  Sooth 
Frankfort.  The  bridge  is  not  only  too  low,  bnt  by  being  divided  into 
four  short  ^pans  gieatly  obstructs  navigation.  The  piers,  especially  the 
one  in  the  channel,  which  is  next  to  the  Frankfort  shore,  catch  quanti- 
ties of  drift  during  the  season  of  high  water,  which  usually  closes  the 
water-way  under  at  least  two  of  the  spans..  Lately  a  proposition  has 
been  considered  for  removing  this  bridge  and  replacing  it  with  an  iron 
one  to  be  composed  of  two  nearly  equal  spans,  the  shorter  one  being 
206  feet  in  length,  and  whose  height  will  be  46.3,'5  feet  above  the  pool 
level,  or  10  feet  higher  than  the  present  bridge.  This  height  will  per- 
mit steamers  to  pass  under  the  bridge  during  all  stages  of  water  up  to 
11.33  feet  above  normal  pool  level.  By  referring  to  the  last  table  it-  will 
be  seen  that  the  water  was  above  this  height  but  twenty-three  days  dur- 
ing the  year  1884.  Without  additional  data,  it  is  impossible  to  statedefi- 
nitely  whether  the  height  of  the  water  during  last  year  would  represent 
those  of  an  average  year,  but  it  is  believed  that  they  are  sufficient  to 
enable  a  fair  approximation  to  be  made  of  the  amount  of  obstruction 
that  a  bridge  of  the  proposed  height  would  be  to  navigation.  The  ap- 
proaches to  the  bridge  are  now  nearly  level,  and  it  is  part  of  the  plan 
to  obtain  the  increased  height  by  raising  the  streets  and  establishing  a 
grade  to  the  bridge.  This,  however,  can  not  be  done  so  as  to  obtain  still 
greater  height  without  probable  damages  to  the  property  along  the 
approaches,  or  making  too  steep  a  grade^  and  therefore  an  additional 
height  has  not  been  considered.  It  is  also  regarded  inadvisable  to  rec- 
ommend that  a  draw  be  placed  in  the  bridge,  as  it  would  then  be  an 
obstruction  to  both  navigation  and  to  the  travel,  which  is  almost  con- 
stant between  the  two  parts  of  the  city,  besides  being  a  source  of  danger 
to  both.  Considering  these  facts,  and  the  few  days  in  each  year  that  a 
bridge  constructed  46.33  feet  above  low  water  would  interrupt  naviga- 
tion as  indicated  by  the  record  of  1884,  and  that  with  but  one  pier  there 
would  not  be  likely  to  be  sufficient  accumulation  of  drift  to  obstrnctthe 
channel,  I  believe  that  a  bridge  constructed  according  to  the  plan  pro- 
posed would  satisfy  all  reasonable  demands  of  commerce.  I  therefore 
recommend  that  the  bridge  be  rebuilt  with  these  modifications.  Be- 
yond discussing  it  generally,  so  far  as  I  can  learn  nothing  has  yet  been 
done  towards  rebuilding  this  bridge,  and  it  may  be  necessary  for  Con- 
gress to  take  some  action  before  it  will  be  done.  It  has  been  suggested 
to  roe  that  the  United  States  should  bear  part  of  its  cost,  bnt  I  know  of 
no  claims  upon  which  this  can  be  justly  urged.  The  present  bridge  is 
very  old,  and  the  piers  are  greatly  out  of  repair,  and  it  will  not  be  many 
years  before  a  new  bridge  becomes  a  public  necessity. 

•  •  •  •  •  •  • 

A  drawing*  of  the  present  bridge  and  of  the  new  one  with  the  modi- 
fications recommended  accompanies  this  report. 

The  height  determined  for  the  new  Saint  Clair  Street  Bridge  also 
determines  the  height  to  which  the  Louisville  and  Nashville  ^ilioad 
Bridge  at  Frankfort  should  be  raised,  as  these  bridges,  to  give  equal 
freedom  tx)  commerce,  should  be  of  the  same  height.  The  railroad 
Bridge  is  at  present  2  feet  higher  than  the  Saint  Clair  Street  Bridge, 
and  therefore  it  should  be  raised  8  feet.  It  is  believed  that  this  can  be 
done  without  any  unusual  difficulty.  The  length  of  the  channel-span 
in  this  bridge,  which  is  at  present  162  feet,  should  be  increased  to  ar. 
least  200  feet,  which  is  the  minimum  width  that  will  fully  accommodate 
the  commerce  of  this  portion  of  the  river. 

*  Drawing  omitted. 
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LITTLE"  KANAWHA  RIVER. 

The  only  bridge  crossing  the  Little  Kanawha  River  is  at  Parkers- 
burgh,  about  1,100  feet  from  its  mouth.  This  bridge  belongs  to  Wood 
County,  W.  Va.  It  has  one  clear  span  of  293  feet  in  length  between  the 
abutments,  and  is  42.8  feet  above  the  water  when  it  is  at  zero  on  the 
gauge.  With  the  water  at  an  18-foot  stage  it  prevents  the  larger  boats 
of  the  Little  Kanawha  River  from  passing  into  the  Ohio  River.  The 
water  is  at  this  height,  or  about  it,  as  near  as  I  could  ascertahi,  about 
eighty  days  during  each  year,  or  nearly  22  per  cent,  of  the  time. 

The  mouth  of  this  river  is  also  used  as  an  ice-harbor  for  the  Ohio 
River  boats.  It  is  regarded  as  a  safe  harbor,  and  is  used  for  this  purpose 
whenever  there  is  running  ice.  I  am  informed  that  as  many  as  eleven 
steamers  have  put  into  this  harbor  at  one  time  for  protection.  A 
thorough  discussion  of  the  Little  Kanawha  River  as  an  ice-harbor  is 
contained  in  the  Report  of  the  Chief  of  Engineers  for  1880,  page  1790, 
and  was  submitted  by  Maj.  W.  E.  Merrill,  Corps  of  Engineers.  The 
conclusion  he  came  to,  after  fully  considering  the  conditions,  was  that 
because  of  the  limited  extent  of  the  river  available  for  this  purpose,  it 
being  cut  off  ^from  the  portion  above,  except  for  smaller  boats,  by  the 
bridge  mentioned,  that  it  would  be  better  to  form  an  artificial  ice-harbor 
in  the  Ohio  River  near  this  point.  This  plan,  however,  even  if  carried 
out,  would  be  of  little  or  no  benefit  to  the  navigation  of  the  Little 
Kanawha.  If  the  bridge  were  removed,  which  could  only  be  effected 
by  the  United  States  buying  it  and  taking  it  down,  the  portion  of  the 
Little  Kanawha  available  as  an  ice-harbor  for  all  steamers  would  then 
become  from  2  to  3  miles  in  length,  and  navigation  would  be  unre- 
stricted. It  may  be  well  to  observe  here  that  both  above  and  below 
the  bridge  the  river  is  100  feet  wider  than  the  distance  between  the 
abutments.  If  the  bridge  is  to  be  preserved,  there  are  but  two  methods 
remaining  by  which  navigation  may  be  aided — first,  by  raising  the 
bridge,  and  second,  by  converting  it  into  a  draw  bridge.  As  it  is  con- 
sidered impracticable  to  raise  it  suflficientlj",  it  is  deemed  best  to  recom- 
mend that  it  be  made  into  a  draw-bridge,  by  building  a  middle  pier. 
A  drawing*  is  forwarded  with  this  report  showing  the  bridge  as  it  is  at 
present  and  with  the  proposed  modification.  It  will  be  observed  that 
there  will  be  a  width  of  128.5  feet  between  the  turn  pier  and  the  abut- 
ment. This  change  will  materially  aid  navigation  in  the  higher  stages 
of  water,  and  will  also  give  the  mouth  of  the  river  greater  value  as  an 
ice-harbor. 

It  is  proposed  by  the  Ohio  River  Railroad,  I  have  been  informed,  to 
build  a  bridge  across  the  Little  Kanawha  River  at  its  junction  with  the 
Ohio  River,  this  bridge  to  be  given  an  elevation  of  60  feet  above  low 
water.  A  bridge  of  this  height  will  effectually  prohibit  the  use  of  the 
portion  of  the  Little  Kanawha  now  available  as  an  ice-harbor  by  all 
the  larger  Ohio  River  boats  seeking  refuge  from  the  ice.  From  the 
accounts  I  have  received  from  this  locality  during  the  present  winter 
its  great  usefulness  in  preserving  valuable  property  from  destruction 
has  been  clearly  proven,  and  I  regard  it  as  highly  important  to  com- 
merce that  it  should  be  preserved.  I  therefore  recommend  that  if  a 
bridge  is  built  at  this  point  it  be  required  to  conform  with  the  laws 
regulating  the  construction  of  bridges  across  this  portion  of  the  Ohio 
River. 

If  the  railroad  company  desires  to  construct  a  lower  bridge,  a  location 
might  be  selected  above  the  county  bridge.    A  bridge  crossing  this  part 

*  Drawiujr  omitted. 
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of  the  river  might  even  be  built  as  low  as  the  county  bridge,  provided 
it  was  constructed  with  draws  as  required  for  this  bridge,  and  also,  if 
the  bridges  were  near  together,  that  the  draws  were  directly  opposite 
to  each  other. 

GUYANDOTTE  BIYEB. 

Under  the  acts  of  Congress,  beginning  with  1878,  small  sums  have 
been  appropriated  for  improving  this  river.  They  have  been  ased  for 
clearing  the  channel  of  obstructions,  such  as  a  dams,  bowlders,  sna^ 
nnd  trees.  This  river  is  now  in  good  condition  from  its  mouth  to  Logan 
ConrtHoUse,  a  distance  of  81J  miles,  with  the  exception  of  at  two 
l)laces,  where  there  are  mill-dams.  These  dams,  known  «8  Rogers'  and 
Peck's,  respectively  13  miles  and  74  miles  from  the  mouth  of  the  river, 
according  to  the  best  information  I  can  obtain,  were  constructed  under 
the  laws  of  the  State,  and  therefore  can  not  be  removed,  except  by  pur- 
chase or  process  of  law.  They  are  exceedingly  dangerous  to  naviga- 
tion, especially  the  former,  which  has  already  caused  the  loss  of  several 
lives.  Mr.  Sogers  desires  to  sell  his  dam,  and  wants  $2,000  for  it,  and 
I  have  no  doubt  that  the  Peck  Dam  may  be  purchased  for  a  like  amount. 

By  act  of  July  6, 1884,  Congress  appropriated  $2,000  for  the  improve- 
ment of  this  river.  Before  work  was  commenced  under  this  act  it  was 
ascertained  that  the  most  needed  improvement  was  the  removal  of  these 
dams.  The  raftsmen  upon  the  river  requested  that  the  Rogers  Dam  be 
purchased,  agreeing  to  remove  it  free  of  cost  if  it  was  done.  It  was, 
therefore,  thought  best  to  await  the  further  action  of  Congress  before 
expending  the  sum  appropriated  in  the  last  river  and  harbor  act.  It  is 
recommended  that  both  these  dams  be  purchased  and  removed. 

BIG  SANDY  BIVEB. 

The  Chesapeake  and  Ohio  Railroad  bridge  crosses  this  river  1^  miles 
from  its  mouth.  It  has  three  spans,  202  feet  7^  inches,  208  feet  9  inches, 
and  205  feet  3  inches,  respectively,  commencing  on  the  West  Virginia 
or  channel  side  of  the  river,  and  is  72  feet  10  inches  above  low  water. 
Its  direction  has  an  angle  of  63  degrees  with  the  general  course  of  the 
river.  This  bridge  does  not  interfere  with  navigation  during  the  ordi- 
nary stages  of  high  water,  and  is  not  considered  an  obstruction,  except 
so  far  as  relates  to  a  number  of  piles  and  a  portion  of  a  coflfer-dam  that 
has  been  left  around  the  pier  on  the  West  Virginia  side  of  the  river. 
These  render  navigation  difficult  and  dangerous,  and  should  be  removed. 

The  navigation  of  the  two  remaining  rivers  under  my  charge,  the 
Buckhannon,  West  Virginia,  and  the  Tradewater,  Kentucky,  is  not 
interfered  with  by  bridges,  dams,  or  other  structures. 

•  •  •  •  •  •  # 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Captain  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


report  of  captain  w.  l.  marshall,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee^  Wis.^  December'  13,  1884. 
Sir:  In  accordance  with  the  requireraent^*  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Engineers,  Washington,  D.  C,  July  L*3, 1884, 
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and  of  section  2  of  tbe  river  and  harbor  act  of  July  5,  1884,  I  have 
the  honor  to  make  the  following  detailed  report  for  the  works  in  my 
charge: 


(2)  FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 

Wisconsin  River. — There  is  at  present  no  navigation  except  rafting 
on  this  river,  and  the  improvement  has  not  as  yet  progressed  sufficiently 
to  fix  permanently  the  channel  at  any  point  crossed  by  railroad  or  other 
bridges.  The  bed  of  the  river  is  shifting  sand,  and  although  it  is 
crossed  by  several  bridges,  it  is  not  practicable,  in  advance  of  the  rec- 
tification of  the  river,  to  indicate  in  what  manner,  if  any,  these  bridges 
will  obstruct  navigation,  or  what  changes  will  then  be  necessary  in 
them  to  meet  the  requirements  of  navigation.  At  present  no  changes 
that  will  probably  permanently  accommodate  even  rafting  navigation 
can  be  recommended. 


BRIDGES  ON  THE  POX  RIVER  AND  PORTAGE  CANAL  WHICH  REQUIRE 

MODIPIOATION. 

(1)  The  Chicago^  Milwaukee  and  Saint  Paul  Railroad  Bridge  {mainline)^ 
across  the  Portage  Canal,  belongs  to  the  Chicago,  Milwaukee  and  Saint 
Paul  Hailroad  Company.  It  is  located  in  a  bend  in  the  canal,  and  has 
a  clear  opening  of  only  52  feet.  The  south  abutment  projects  into  the 
canal,  and  is  an  impediment  to  the  free  passage  of  this  bridge-draw. 
The  draw  itself  strikes  the  side  hill  before  it  is  fully  open,  and  conse- 
quently overhangs  the  canal  and  endangers  boats  passing  along  that 
side,  especially  when  there  is  any  wind. 

Remedy  proposed. — Excavation  should  be  made  at  once  to  allow  the 
draw  to  fully  open  out  of  the  way  of  passing  boats.  The  i)rojecting 
abutment  should  be  removed  from  the  south  side,  leaving  the  canal 
revetment  unbroken,  and  the  draw  widened  to  60  feet,  which  is  consid- 
ered the  least  practicable  span  consistent  with  free  navigation. 

(2)  Ketchum  Point  Bridge,  across  the  Portage  Canal,  belongs  to  the 
city  of  Portage.  It  is  of  sufficient  width  of  span,  and  requires  only  a 
few  guard-piles  to  assist  boats  in  passing. 

(3)  Tke  Chicago^  Milwaukee  and  Saint  Paul  Railroad  Bridge  {old  line)^ 
across  the  Portage  Canal,  belongs  to  the  Chicago,  Milwaukee  and  Saint 
Paul  Railroad  Company.  Both  abutments  of  this  bridge  project  into 
the  canal,  and  seriously  obstruct  navigation.  The  clear  span  is  nar- 
rowed to  42  feet,  and  the  south  abutment  projects  so  that  the  whole  of 
this  42  feet  is  not  available. 

Remedy  proposed. — The  company  should  modify  the  bridge  to  giv^e  a 
clear  draw-span  of  60  feet,  and  remove  the  projecting  abutment  from 
one  side  of  the  canal,  to  leave  the  canal  revetment  on  that  one  side 
straight  and  unbroken,  as  a  guide  for  passing  boats. 

(4)  The  Wisconsin  Central  Railroad  Bridge,  across  the  Fox  River, 
between  Fort  Winnebago  and  Governor's  Bend  Lock,  belongs  to  the 
Wisconsin  Central  Railroad  Company.  This  bridge  is  located  in  a 
most  objectionable  place,  at  a  very  abrupt,  reversed  bend  in  the  Fox 
River,  just  below  a  very  short  bend  in  the  river,  and  at  a  narrow  point. 
As  it  is  now,  the  open  draw  projects  into  the  river,  endangering  boats, 
and,  from  the  location  of  the  bridge,  it  is  the  most  serious  and  dan- 
gerous obstruction  to  navigation  on  the  Fox  River.    It  has  already  put 
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the  GovernmeDt  to  expense  for  dredging  to  improve  the  situation,  and 
prevents  any  rectification  of  the  foend,  which,  of  itself,  is  a  serious  but 
remediable  obstruction. 

Reinefl  if  proposed. — Thebridge  should  be  removed,  its  location  changed. 
If  it  could  be  moved  only  200  feet  down-stream,  the  situation  would  he 
greatly  improved.  If  allowed  to  remain  at  its  present  location,  which 
is  not  recommended,  the  draw  should  at  onee  be  made  to  open  entirely 
out  of  the  way  of  boats,  the  left  bank  of  the  river  near  the  draw  be 
bulkheaded  or  revetted  even  with  the  face  t>f  the  abutment,  as  a  guide  to 
descending  boats,  for  a  distance  of  at  least  75  feet  above  the  upper  end 
of  the  draw  when  open  to  30  feet  below  the  bridge  abutment. 

(5)  Float-bridge  acrotts  the  Fox  River  at  Port  Hope^  belongs  to  the 
town  of  Fort  Winneljago.  It  needs  only  guard  pile  protections  on  each 
side  of  the  opening,  above  and  below,  hs  guides. 

(6)  Float-bridge  at  Packicaukeey  Tr/«co?um,  belongs  to  the  the  town  of 
Packwaukee.  This  bridge  has  a  clear  opening  for  navigation  of  but  47 
feet,  and  its  location  on  Lake  Buffalo  is  greatly  exposed  to  winds. 

Remedy  proposed. — The  method  of  holding  the  floating  draw  should 
be  changed  to  allow  the  draw  portion  to  swing  in  behind  the  causeway, 
instead  of  projecting  into  the  opening,  and  the  approaches  on  each  side 
of  the  opening  above  and  below  should  be  well  protected  by  guard-piles, 
to  guide  boats  and  prevent  their  being  blown  against  the  ends  of  the 
causeway. 

(7)  The  highway  bridge  at  Princeton,  Wisconsin,  belongs  to  the  town 
of  Princeton.  The  left  opening  only  is  ayailabje  for  navigation.  The 
clear  opening  is  only  47J  feet,  at  right  angles  to  the  current.  The 
bridge  is  dangerous. 

Remedy  proposed. — The  clear  opening  should  be  enlarged  to  60  feet, 
at  right  angles  to  the  channel,  and  the  left  opening  be  protected  with 
spring  piles,  to  prevent  boats  striking  the  stone  piers,  especially  in 
windy  weather. 

(8)  The  bridge  at  Berlin,  Wisconsin,  belongs  to  the  city  of  Berlin. 
The  right  opening  is  not  passable  by  boats  on  account  of  shoal  water 
and  bowlders.  A  direct  approach  to  the  lelt  opening  from  above  is 
l)revented  by  a  projecting  log  boom.  The  obstruction  to  navigation  re- 
sults from  this  boom. 

Remedy  proposed, — The  log  boom  should  be  removed  or  narrowed  to 
one  half  its  present  width.  The  laws  of  the  State  of  Wisconsin  cover 
the  case  (Revised  Statutes,  Wisconsin,  section  1598,  page  478). 

(9)  Highway  Bridge  across  Fox  River  at  Omro,  Wisconsin,  belongs  to 
the  town  of  Omro.  The  open  draw  overhangs  the  center  pier,  and  the 
projecting  sidewalks  obstruct  navigation  and  endanger  boats  passing 
the  bridge. 

Remedy  proposed, — The  projecting  sidewalks,  or  one  of  them,  should 
be  removed  or  else  spring  pile  protections  and  guides  be  placed  to  as- 
sist boats  to  pass  safely. 

(10)  Bridge  at  Algoma  street,  OshJcosh,  Wisconsin,  belongs  to  the  city 
of  Oshkosh.  The  sidewalks  of  this  bridge  overhang  the  pier  and  en- 
danger boats  by  projecting  into  the  channel-way. 

Remedy  proposed. — Remove  the  projecting  sidewalks,  or  pro\'1de  suit 
able  guides  and  protection  i>iles  or  piers. 

(11)  Tfie  Chicago,  Milwaukee  and  Saint  Paul  Railroad  Bridge  at  Osh- 
kosh has  but  a  single  draw-span,  of  60  feet,  which  is  insufficient  to  accom- 
modate the  steam  boats  and  sailing  vessels.    Another  opening  is  needed. 

(12)  Highway  Bridge  at  Light  street,  Oshkosh,  Wiscons^in,  isownetl  by 
the  city.    The  draw,  when  open,  overhangs  the  piera  and  projects  into 
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the  chaDuel,  endangering  boats  passing  through  the  opening.    Proper 
guards  are  needed,  or  the  projections  should  be  removed. 

(13)  Highicay  Bridge  at  Main  street,  Oshkosh^  Wisconsin. — The  draw, 
when  open,  overhangs  the  pier.  Same  remedy  proposed  as  for  similar 
cases  above  mentioned. 

(14)  The  Chicago  and  Northwestern  Railroad  Bridge  at  Oshkoshy  Wis- 
conslHy  belongs  to  the  Chioago  and  Northwestern  Eailroad  Company. 
This  bridge  has  a  double  opening,  but  only  one  of  them  can  be  used,  the 
other  being  closed  by  a  platform  and  track  for  the  draw.  The  one  in 
use  is  only  56  feet  wide,  and  is  placed  too  near  the  right  bank.  Com- 
plaints are  made  by  steam-boat  men  of  its  location.  It  is  difficult  of 
access,  and  more  so  because  alongshore  is  taken  up  by  rafts  for  quite  a 
distance  out. 

Remedy  proposed, — There  is  abundant  room  for  both  rafts  aijd  chan- 
nel. The  rafts  do  not  project  out  au  unreasonable  distance,  so  that 
the  railroad  company  should  be  the  ]>arty  to  accommodate  navigation. 
A  double  draw,  of  GO  feet  span  each,  is  required  about  the  middle  of 
the  river..  The  tracing*  herewith  gives  the  location  of  the  five  Osh- 
kosh  bridges. 

(15)  The  Chicago  and  Northwestern  Railroad  Bridge  over  the  Neenah 
Outlet  to  Lake  Winn^ba^o  is  a  pile  bridge,  and  is  without  a  draw.  This 
bridge  has  entirely  destroyed  the  navigation  to  the  town  of  Neenah, 
and  to  and  from  the  mills  located  there.  The  company  has  paid  no 
attention  to  the  repeated  demands  of  the  citizens  of  Appleton  and 
Neenah  and  the  boatmen  for  a  navigable  pass  or  draw  through  this 
bridge.  The  bridge  is  not  over  the  through  channel  of  navigation, 
but  is  over  part  of  the  navigable  waters  of  the  United  States,  and  de- 
prives the  citizens  of  the  use  of  facilities  for  water  transportation  they 
would  otherwise  have. 

Recommendations. — It  is  recommended  that  the  railroad  company  be 
compelled  to  put  a  draw  iu  this  bridge,  and  remove  any  obstructions 
to  navigation  they  may  have  placed  in  the  former  channel  of  this  part 
of  the  Fox  Kiver. 

(IG,  17, 18)  The  following  bridges  over  the  Menasha  Canal  have  in- 
sufficieilt  draw-spans,  which  should  be  widened  to  60  feet :  Upper  High- 
way bridge,  draw  49.5  feet  wide ;  Lower  Uighway  bridge,  draw  49.9 
feet  wide;  Milwaukee  and  Northern  Railroad  bridge,  draw  50  feet 
wide. 

(19)  Milwaukee  and  Northern  Railroad  Bridge  just  above  tlie  Appleton 
upper  dam  is  a  serious  obstruction  to  navigation.  The  piers  are  all 
oblique  to  the  current,  and  dams  it  back  so  as  to  cause  a  rapid  current 
through  the  draws  and  piers,  which  at  high  water  is  much  increased 
by  the  "  draw'^  over  the  dam  just  below  it.  Owing  to  complaints  by 
boatmen,  the  company  heretofore  agreed  to  extend  the  pier  next  to  the 
north  channel  75  to  100  feet  up  stream,  to  control  the  oblique  current, 
and  to  assist  in  cutting  off  the  point  at  the  right  bank  of  the  river,  to 
facilitate  access  to  the  right  or  south  draw.  The  company  failed  to 
make  these  changes.  The  location  is  a  very  bad  one,  and  the  construc- 
tion is.  objectionable  throughout. 

Recommendatiom. — It  is  recommended  that  the  company  be  required 
to  enlarge  the  water-way  through  its  narrow  spans  on  the  left  of  the 
draw,  to  lessen  the  damming  up  effect  of  the  bridge,  and  to  extend  the 
csenter  or  draw  pier  at  least  160  feet  up-stream,  to  cut  oft'  the  oblique 
current  across  the  head  of  this  pier,  and  to  serve  as  a  guide  for  boats 
pas^sing  the  right  draw-opening. 

*  Tracing  omitted. 
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(20)  The  highway  bridge  across  the  upper  canal  at  Appleton,  owned 
by  the  city  of  Appletou,  is  dilapidated,  and  has  an  opening  ol'  only  47^ 
feet  in  width.    When  rebuilt  it  should  have  a  draw  60  feet  wide. 

(21)  The  bridge  of  the  Milwaukeey  Lake  Share^  and  Western  Railroai 
immediately  below  the  Appleton  third  lock  crosses  the  channel  obliquely, 
and  the  draw  is  difficult  of  access  to  boats  coming  out  of  the  lock.  The 
span  of  the  draw- bridge  is  80  feet,  while  the  clear  opening  per|)eii- 
dicular  to  the  channel  axis  is  only  49.8  feet. 

Recommendations. — ^The  new  lock  at  thispoint  will  cause  the  left  oi)eD- 
ing  to  be  the  one  used  by  boats.  This  should  be  increased  in  widtb  of 
8i)an  to  at  leastGO  feet  perpendicular  to  the  channel  axis.  The  changeB 
should  be  required  made  only  when  the  location  of  the  new  lock  iB 
definitely  fixed,  to  avoid  inflicting  unnecessary  expense' upon  the  rail- 
road company. 

The  Wisconsin  Central  Railroad  has  removed  its  bridge  firom  across 
the  Menasha  Canal,  but  left  the  piers  standing  in  the  channel  as  dan- 
gerous obstructions.  This  company  should  be  compelled  to  remove 
these  piers  to  a  depth  of  8  feet  below  extreme  low  water  in  the  canal. 

(8a)  Highway  bridge  across  Upper  Fox  Biver,  <ibout  one  mile  below  tke 
city  of  Berlin^  belongs  jointly  to  the  city  of  Berlin  and  the  town  of 
Aurora,  Waushara  County,  Wis.  This  bridfee  is  located  just  below 
ii  bend  in  the  river,  and  at  a  point  where  the  channel  crosses  from 
the  left  to  the  right  bank.  The  current  is  oblique  to  the  open  draw. 
The  bridge  is  especially  dangerous  at  high  water,  when  the  current  is 
considerable,  at  which  time  it  is  nearly  impracticable  for  boats  to  pass 
down-stream  without  striking  the  piers  or  draw. 

Remedy  proposed, — The  location  of  the  bridge  should  be  changed  so 
that  the  piers  of  the  opening  shall  be  parallel  with  the  current  or  chan- 
nel. The  draw-span  should  be  at  least  60  feet  clear  opening  when 
measured  perpendicular  to  the  axis  of  the  channel,  and  the  opening 
should  be  protected  by  guide-piles,  to  assist  boats  in  passing  the  draw 
at  high  water. 

This  report  is  accompanied  by  tracings*  of  the  bridges  mentioned, 
numbered  as  in  the  report. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 
Captain  of  Engineers. 

The  Chief  op  Bnginebbs,  U.  S.  A. 


REPORT  OP  MAJOR  THOMAS  H.  HANDBURY,  CORPS  OP  ENGHNEBES. 

United  States  ENaiNBER  Oppioe, 

Ohica^go^  III.^  January  6,  1885. 
General:  To  comply  with  the  instructions  contained  in  General 
Orders  No.  13,  dated  headquarters  Corps  of  Engineers,  Washing^ton, 
D.  C,  July  23, 1884, 1  have  the  honor  to  report  as  follows  concerning 
the  bridges,  causeways,  or  structures  now  erected  or  in  process  of 
erection  that  do  or  will  interfere  with  the  free  navigation  of  the  rivers 
now  temporarily  in  my  charge.  It  is  proper  for  me  to  state  at  this 
point  that  the  data  for  this  report  were  collected  under  the  direction  of 
Maj.  W.  n.  H.  Benyaurd,  Corps  of  Engineem,  who  is  in  permanent 
charge  of  the  improvement  of  these  rivers,  but  at  this  time  absent  on 
account  of  ill  health. 

•  Tracings  omitted. 
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This  river  empties  into  Lake  Michigan  near  its  southern  extremity 
and  aboat  12  miles  sonth  of  the  mouth  of  the  Chicago  Eiver.  From  its 
mouth  to  the  outlet  of  Calumet  Lake,  <a  distance  of  6^  miles,  it  is  crossed 
by  four  wagon-road  and  five  railroad  bridges,  all  of  which  are,  in  iis 
present  state,  more  or  less  of  obstructions  to  the  commerce  of  the  river. 
At  the  mouth  of  the  river  the  United  States  has  already  constructed 
works  to  facilitate  entrance  to  it.  It  is  further  contemplated,  under 
existing  authority  from  Congress,  as  soon  as  certain  rights  of  way  can 
be  secured,  to  enter  upon  the  executioh  of  a  project  for  the  improve- 
ment of  the  navigation  ef  the  river  over  the  distance  mentioned,  which 
will  necessitate  radical  changes  in  its  course  at  certain  localities  and  in 
its  character  throughout.  This  project  is  outlined  in  a  report,  under 
date  of  October  6, 1882,  of  a*Board  of  Engineer  Officers  constituted  in 
compliance  with  certair  requirements  of  the  river  and  harbor  act  of 
August  2,  1882.  The  report  is  published  in  Senate  Ex,  Doc.  No.  9, 
Forty-seventh  Congress,  second  session. 

The  suggestions  which  follow  in  regard  to  the  changes  necessary  in 
these  bridges,  in  order  that  they  may  cause  the  least  practicablejncon- 
venience  to  the  commerce  of  the  river  without  material  detriment*to 
the  commerce  over  them,  have  reference  to  the  condition  of  the  river 
when  the  project  for  its*  improvement  above  referred  to  has  been  fully 
carried  out. 

It  is  evident,  from  the  rapid  increase  in  the  amount  of  capital  being 
invested  in  this  vicinity,  that  the  commerce  of  this  river  will  at  no  very 
distant  day  tax  its  entire  capacity.  The  necessary  obstructions  to  its 
free  navigation  should  therefore  be  reduced  to  a  minimum. 

The  minimum  width  of  channel,  as  fixed  by  the  project,  is  assumed  at 
200  feet.  Considering  the  character  and  importance  of  the  commerce 
it  could  very  justly  demand  a  clear  opening  of  at  least  60  feet  on  each 
side  of  the  draw-pier  of  all  bridges  placed  over  the  river. 

Accompanying  this  report  are  eleven  tracings,*  one  being  from  a 
map  showing  the  general  course  of  Calumet  River,  the  remaining  ten 
being  drawings  showing  bridges,  etc.,  over  the  same. 

Commencing  at  the  mouth  of  the  river  and  going  up,  the  first  bridge 
met  is  at  Ninety -second  street,  South  Chicago.  (See  Plate  XL)  This  is 
an  iron-truss  wagon-road  bridge,  with  sidewalks  on  both  sides  for  foot- 
passengers.  It  was  built  in  1883,  and  is  now  a  good,  substantial  struct- 
ure. There  are  two  draw-openings,  each  about  73  feet  wide  in  the  clear. 
One  of  these  only  is  at  present  available.  On  the  completion  of  the  pro- 
jected improvement  of  the  river  both  openings  can  be  used.  The  ap- 
proaches to  the  openings  will  be  reasonably  fair.  It  is  not  thought  that 
any  change  will  be  necessary  in  this  structure. 

Bridge  No.  2  (Plate  III)  is  at  Ninety-fifth  street.  It  is  a  wagon- 
road  wooden  bridge,  with  a  draw-opening  of  about  53  feet  in  the  dear. 
The  arrangements  for  opening  and  closing  this  bridge  are  of  a  v&ty 
primitive  character;  one  end  of  the  movable  part  rests  upon  a  pontoon, 
or  scow,  while  the  other  rests  upon  piles  upon  which  a  pivot  is  ar- 
ranged around  which  this  part  is  made  to  turn.  A  cluster  of  piles  is 
driven  near  each  of  the  two  shores.  To  one  of  these  one  end  of  a  chain 
is  made  fast;  it  then  passes  over  a  windlass  situated  upon  the  pontoon, 
and  from  thence  to  the  other  cluster  of  piles.  The  bridge  is  maneuvered 
by  turning  the  windlass.  Arrangements  are  made  on  the  ponton  for 
adjusting  the  level  of  the  bridge  to  correspond  to  the  height  of  the 


^Tracings  omitted. 
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water  in  the  river.  This  bridge  was  built  in  1875,  as  a  temporary  ex- 
pedient for  crossing  the  river  at  this  point.  Its  serviceable  period  is 
about  at  an  end.  The  necessities  of  its  own  trafl&c  will  soon  require 
that  it  be  replaced  by  another  and  more  commodious  and  permanent 
structure. 

So  far  as  the  necessities  of  nayigation  are  concerned,  it  is  thought  that 
a  structure  such  as  the  one  now  at  Ninety-second  street  would  fulfill  all 
the  essential  conditions  at  this  point. 

At  the  next  point  at  which  we  find  the  navigation  of  the  river  ob- 
structed there  are  three  railroad  bridges,  in  immediate  proximity  to 
each  other.  Nos.  3, 4,  and  5  (Plates  IV,  V,  VI),  belonging,  respectively, 
to  the  Baltimore  and  Ohio,  Lake  Shore  and  Michigan  Southern,  and 
Pittsburgh  and  Fort  Wayne  railways.  These  are  all  substantial  iron 
pivot-draw  bridges.  They  are  so  arrange^  as  to  give  but  one  opening 
to  navigation,  of  a  width  of  only  GO  feet.  In  neither  case  is  the  pivot 
at  ihecenterof  the  bridge.  Their  location  is  such  that  but  one  (the 
Baltimore  and  Ohio)  can  be  maneuvered  independently. 

Experience  has  proven  that  the  present  arrangement  of  these  bridges 
is  very  much  to  the  detriment  of  the  commerce  of  the  river,  causing  t(» 
it  vexatious  and  expensive  delays.  With  but  one  opening  of  60  feet,  it 
is  impracticable  for  vessels  to  pass  each  other  at  these  bridges.  The 
larger  class  of  lake  vessels  would  And  great  difficulty,  under  any  con- 
sideration, in  passing  them.  If  such  is  the  casft  now,  the  difficulty  will 
be  greatly  increased  as  the  commerce  of  the  river  increases,  and  long 
before  it  assumes  the  proportions  of  the  present  commerce  of  the  Chicago 
Kiver  these  bridges  would  amount  to  almost  an  absolute  obstrnc- 
tion  to  navigation.  A  radical  change  in  this  locality  will  therefore  be 
necessary. 

The  most  reasonable  demand  that  the  commerce  of  the  river  could 
make  would  be  that  two  openings  be  provided  in  this  locality,  neither 
to  be  less  than  60  feet  in  the  clear. 

Two  methods  are  suggested  (Plate  Vll),  by  either  of  which  the  de- 
sired change  could  be  effected.  The  first  contemplates  that  the  two  out- 
side tracks  be  made  to  approach  the  middle  one  in  the  vicinity  of  the 
river,  and  that  they  all  cross  on  one  large  bridge,  which  would  provide 
for  the  requisite  openings  on  the  two  sides  of  the  pivot-pier.  In  tbe 
second,  the  distance  between  each  of  the  two  outside  tracks  and  tbe 
center,  in  the  vicinity  of  the  river,  is  to  be  increased,  and  each  to  cross 
on  its  own  bridge.  The  pivot-piers  of  these  bridges  are  located  on  the 
same  straight  line,  at  such  distances  apart  that  each  bridge  can  be  ma- 
neuvered independently  of  the  others.  The  requisite  channel-way  for 
vessels  is  to  be  provided  on  each  side  of  the  Une  of  piers.  Should 
either  of  these  plans  be  adopted,  it  would  necessitate  a  slight  change  iu 
the  directions  of  the  dock-lines  in  this  vicinity  from  those  recommended 
by  the  Board  ot  Engineers. 

The  details  of  these  alterations  have  not  been  entered  into,  as  it  is  as- 
sumed that  for  all  the  purposes  of  this  report  it  will  be  sufficient  to  in- 
dicate what  is  necessary  in  order  that  the  just  demands  of  the  commerce 
of  the  river  may  be  met,  and  in  a  general  way  to  point  out  how  this 
may  be  done,  leaving  it  to  those  whose  province  it  is  to  meet  these  de- 
mands at  the  proper  time  to  prepare  the  detailed. plans  lor  so  doing, 
subject  to  the  approval  of  the  honorable  the  Secretary  of  War. 

Since  the  date  of  the  report  of  the  Board- of  Engineers,  October  6, 
1882,  a  dock  line  has  been  built  in  the  vicimty  of  these  bridges  by  the 
Calumet  and  Chicago  Canal  and  Lock  Company,  which  is  within  the 
lines  recommended  by  the  Board.    (See  Plate  VI  t.  Figure  2.)    Whether 
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this  will  be  an  obstruction  to  navigation  or  not  will  depend  upon  the 
modifications  made  in  the  proposed  dock  lines  when  the  necessary  al- 
terations are  made  in  the  bridges. 
'  Passing  on  up  the  river,  the  next  brfdge,  No.  6  (Plate  VIII),  is  at 
One  hundred  and  sixth  street,  and  the  next.  No.  7  (Plate  IX),  is  at 
Chittenden.  These  are  both  wooden  wagon-road  bridges,  of  precisely 
the  same  construction  as  Bridge  No.  2,  at  Ninety-fifth  street,  heretofore 
described.  The  remarks  made  in  that  connection  as  to  changes  noc; 
essary  apply  with  equal  force  to  these  two  localities. 

Bridge  No.  8  (Plate  X)  is  an  iron  pivot-pier  railroad  bridge,  built 
by  the  Western  Indiana  Railway  Company.  It  provides  for  two  chan- 
nels for  vessels,  although  but  one  is  at  present  available.  In  the  clear, 
these  openings  are  only  about  42  leet,  much  too  small  for  even  the 
present  need  of  the  commerce  of  the  river. 

The  most  speedy  and  economical  method  of  remedying  the  defects  of 
this  bridge  would  seem  to  be  to  replace  it  by  one  of  longer  spans,  giv- 
ing the  necessary  opening  on  the  two  sides  of  the  pivot-pier.  It  is  i)os- 
sible  that  this  pier  may  be  found  sufficient  for  the  new  structure.  The 
abutment  piers  will  have  to  be  removed  and  placed  further  inshore. 

Bridge  No.  9  (Plate  XI)  is  the  last  one  on  that  part  of  this  river  on 
which  improvement  has  been  authorized  by  act  of  Congress.  It  is  an 
iron  girder  railroad  bridge,  built  by  the  New  York,  Chicago  and  Saint 
Louis  Eailroad  Company.  It  provides  for  two  channel- ways  for  vessels, 
only  one  of  which  is  at  present  available.  The  openings  are  about  52 
feet  in  the  clear.  To  increase  these  to  60  feet  or  more  it  will  be  neces- 
nary  to  set  the  abutments  further  inshore  and  increase  the  length  of 
the  bridge  accordingly.  The  present  pivot-pier  is  doubtless  sufficient 
for  the  new  structure. 


Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 

Ma)or  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


report  of  captain  d.  w.  lockwood,  corps  of  engineers. 

United  States  Engineer  Office, 

Grand  RapidSj  Mich.^  Augvst  23, 1884. 

Sir  :  In  compliance  with  instructions  contained  in  General  Orders 
No.  13,  dated  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  July  23, 1884,  I  have  the  honor  to  submit  the  fol- 
lowing report  with  reference  to  the  railway  bridge  across  the  Saint 
Joseph  River  near  the  town  of  Saint  Joseph,  Mich. : 

The  bridge  is  a  pile  structure,  with  two  draws  of  the  '* jack-knife" 
pattern,  each  GO  feet  wide  in  the  clear,  and  distant  from  each  other  280 
feet.  The  south  draw  has  its  south  abutment  about  88  feet  distant  from 
the  dock  line,  which  is  irregular  in  direction  and  makes  quite  a  large  re- 
entering at  the  point  where  the  bridge  leaves  the  shore.  Only  the  south 
draw  is  practically  of  any  account  at  i)resent,  as  the  depth  of  water  in 
the  north  draw  is  only  about  3  or  4  feet,  and,  up  to  the  12th  instant,  it 
had  only  been  opened  once  during  the  present  year.    The  distance  from 
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tlie  eud  of  the  north  pier  to  the  south  draw  is  aboot  2,200  feet ;  from 
the  end  of  the  south  pier  this  distance  is  1,500  feet. 

ill  storms  from  the  northwest  around  to  southwest  the  harbor  entrance 
is  much  exposed  and  a  heavy  sea  makes  in  the  channel  up  to  the  draw, 
rendering  it  difficult  for  a  vessel  under  sail  to  make  the  present  narrow 
opening. 

The  Board  of  Engineers  ihski  reported  on  this  subject,  in  June,  1876, 
reconjraended  substituting  for  the  present  south  draw  a  pivot-draw, 
with  clear  openings  on  each  side  of  the  pivot  of  75  feet.  In  my  report 
of  March  27,  1884,  I  stated  as  follows: 

In  conclusion,  I  wotild  state  that  I  can  see  no  way  of  restoring  the  harbor  to  its  fall 
capacity  of  usefalness,  or  place  it  in  snch  condition Yhat  improvements  commensnrate 
Willi  its  importance  as  a  harbor  of  refuge  can  be  safely  projected  and  carried  out,  ex- 
cept by  removing  the  present  bridge  entirely. 

This  was  practically  the  opinion  given  by  the  late  Major  Harwood  in 
his  report  under  date  of  February  ii3, 1882,  to  wit : 

And  consider  the  removal  of  the  bridge  and  piers  to  the  extent  of  at  least  300  feet 
from  the  Saint  Joseph  Dock  line  a  necessity  to  the  proper  preservation  of  the  harbor, 
etc. 

Further  examination  has  convinced  me  that  so  complete  a  change  is 
hardly  necessary  ;  and  I  would  now  present  the  following  plan  for  modi- 
fication of  the  bridge,  which,  in  connection  with  a  changein  Ihe  dock  line, 
will,  I  think,  do  much  towards  affording  a  comparatively  easy  passage 
of  the  obstruction  which  the  bridge  now  constitutes. 

(1)  To  replace  the  present  south  draw  with  a  pivot-draw,  having  clear 
openings  on  each  side  of  the  pivot  of  100  feet.  The  south  abutment  to 
rcinain  as  at  present.  The  draw  would  in  this  case  take  up  225  feet,  25 
feet  being  allowed  for  the  pivot. 

(2)  The  dock  line  to  be  changed  as  represented  by  full  red  line  od 
tracing*  herewith. 

The  present  draw  is  defective  in  several  particulars.  In  the  first  place, 
it  is  too  narrow,  being  only  66  feet  wide,  for  a  vessel  under  sail  in  bad 
weather  to  make  the  opiening  with  certainty ;  and,  in  the  second  place, 
it  is  located  too  far  from  the  dock  line  as  this  now  stands.  Should  a 
vessel  entering  strike  the  down-stream  starling  at  present,  she  would  in 
all  probability  run  into  the  bridge  between  the  south  abutment  of  the 
draw  and  the  shore,  while  the  remedy  for  this  defect,  with  the  present 
narrow  draw,  by  advancing  the  dock  line  would  be  at  the  expense  of 
dock-room  below  the  bridge,  and  a  vessel  lying  at  the  wharf  any- 
where near  the  draw  would  practically  close  it  by  reducing  the  opening. 
With  a  pivot-draw  (two  openings,  each  100  feet  wide)  a  vessel  entering 
or  leaving  the  harbor  would  have  the  choice  of  taking  .either  passage, 
but  as  the  worst  storms  here  are  usually  from  the  northwest,  the  south 
opening  would  be  the  one  generally  used  by  vessels  entering,  and  on  this 
account  I  would  have  the  down-stream  starling  make  a  greater  angle 
with  the  bridge  on  the  south  side  than  the  present  one  does,  in  order  to 
make  the  passage  going  in  as  easy  as  possible. 

The  proposed  modification  of  the  bridge,  together  with  the  change  in 
dock  line  recommended  in  connection  therewith,  are  shown  on  the  trac- 
ings* herewith. 

Should  the  bridge  be  modified  as  before  explained  and  the  south  dock 
line  advanced,  then  the  needed  improvements  at  this  harbor  could  be 
carried  to  completion.  The  present  plan  of  work  under  the  appropri- 
ation of  July  6, 1884,  is  to  rebuild  the  north  pier,  from  the  angle  *A" 

•Tracings  omitted. 
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to  the  point  marked  "B,"  on  a  line  parallel  to  the  south  pier.  The 
part  to  be  rebuilt  is  in  a  tumble-down  condition,  and  can  not  be  expected 
to  stand  much  longer.  From  the  point  ^*B''  a  hue  of  revetment  could 
then  be  built  parallel  to  the  new  south  dock  line,  and  the  north  side  of 
this  new  channel  having  been  dredged  out,  there  would  then  exist  a 
condition  of  att'airs  that  would  give  to  the  harbor  something  like  its 
former  value  and  importance  as  a  harbor  of  refuge. 

The  regular  dock  for  steamers  at  Saint  Joseph  is  just  below  the  rail- 
way bridge,  and  any  radical  changes  that  might  be  made  in  the  approach 
to  the  draw  to  facilitate  its  passage  going  in  would  materially  encroach 
upon  the  present  wharf  privileges.  The  most  that  I  would  recommend, 
therefore,  in  the  way  of  construction  for  the  guiding  of  water  crajft 
through  the  draw  at  present,  would  be  the  putting  in  of  two  or  more 
clusters  of  fender-piles  on  the  south  down-stream  side  of  the  draw,  or  a 
fender-pier  extending  30  feet  down-stream,  making  an  angle  of  about  70 
degrees  with  the  line  of  the  bridge. 

Very  respectfully,  your  ol^dient  servant, 

D.  W.  LOOKWOOD, 

Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  (I.  S.  A. 


report  of  lieutenant-colonel  o.  m.  poe,  corps  op  engineers* 

United  States  Engineer  Office,       • 
Detroit  J  Mich.y  December  15, 1884. 
Sir  :  I  have  the  honor  to  submit  the  following  report  in  accordance 
with  the  provisions  of  section  2  of  the  river  and  harbor  act  of  July  a, 
1884: 

•        '  •  •  •  •  *     '  • 

The  appended  report  by  Mr.  B.  H.  Muehle,  assistant  engineer,  •  •  • 
covers  the  cases  where  "  bridges,  causeways,  or  structures  now  erected 
or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  naviga- 
tion,'' and  suggests  the  best  mode  of  controlling  such  obstructions  as 
now  exist  and  preventing  future  constructions  which  may  be  in  the 
nature  of  obstructions. 

I  find  myself  quite  unable  to  suggest  the  form  of  legislation  that  may 
be  desirable  to  accomplish  the  desired  object,  and  the  difficulty  is 
greatly  magnified  by  the  fact  that  the  business  transacted  upon  this 
comparatively  narrow  stream  is  so  great  as  to  render  almost  imprac- 
ticable any  remedial  measures  which  phall  not  carry  with  them  con- 
siderable hardship  in  individual  cases.  However,  I  concur  in  Mr. 
Muehle's  suggestion  that  whatever  legislation  is  attempted  should  look 
to  the  establishment  of  dock  and  boom  lines  by  the  United  States 
authorities  (probably  in  conjuction  with  the  State  or  local  authorities), 
which  should  afterwards  govern  all  concerned,  with  sufficient  penalties 
for  infractions  of  the  law. 

Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  CoL  of  Engineers, 
•  Bvt  Brig.  Gen.,  U.  S.  A. 

The  Chief  of  Engineers,  U.  A.  S. 
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report  of  mr.  b.  h.  muehle,  assistant  engineer. 

United  States  Engineer  Office, 

Detroit,  Mich.,  December  10,  1684. 
General  :  In  compliance  with  your  instractionsj  dated  October  21,  1864,  to  report 
fMn  regard  to  existing  or  proposed  obstractioDH    •     »    •    in  or  pertaining  to  Saginaw 
River, ^'  etc.,  I  now  have  the  honor  to  make  the  following  report : 

(2)  The  present  project  for  improving  Saginaw  River,  which  consists  of  making  a 
channel  of  12  feet  depth  from  the  head  of  the  river  to  the  Portsmouth  Bridge,  Bay  City, 
uud  of  14  feet  thence  to  Saginaw  Bay,  provides  for  a  channel  200  feet  wide.  In  laying 
out  the  lines  of  proposed  channel  it  has  appeared  desirable,  in  most  localities  where 
navigation  is  obstructed  by  bars  or  shoals,  to  establish  these  lines  so  as  to  connect  the 
d^p  water  above  and  below  each  shoal  as  straight  and  direct  as  possible.  In  aach 
cases  some  of  the  mill-booms  or  store  booms  may  be  considered  obstructions  in  the  pros- 
ecution of  the  project  of  improvement,  even  though  they  were  located  and  built  by 
their  owners  before  new  channel  lines  were  projected  by  the  Government.  Those 
which  are  at  present  within  the  boundary  lines  of  projected  channels  are  located  ad  fol- 
lows:  (a)  A  mill -boom  at  East  Saginaw,  below  the  Flint-Pere  Marquette  Railroad 
Bridge,  UHe<l  for  storage  of  logs,  and  now  owned  by  the  railroad  company.  This  obstruc- 
tion will  soon  be  removed,  as  the  company  proposes  to  pull  the  boom-piles,  in  connec- 
tion with  the  extension  of  their  new  railroad  dock ;  (b)  a  sheer-boom  along  the  east 
shore  of  Willow  Island,  put  there  by  the  Tittabax^assee  Boom  Company,  for  the  con- 
venience of  rafts  passing  around  the  curve  in  the  channel ;  and  (o)  a  store-boom,  belong- 
ing to  the  same  company,  along  the  west  shore  of  the  river  above  the  mouth  of  Sheboy- 
gan Creek,  which  boom  for  a  distance  of  several  hundred  feet  encroaches  on  the  nat- 
ural channel  of  12  feet  in  depth. 

This  question  of  location  of  booms,  where  they  may  conflict  with  the  project  of 
channel  improvement  undpr  United  States  authority,  came  up  three  years  ago,  at  the 
time  the  prelimiuary  examination  of  the  entire  river  was  made,  and  it  was  ascertained 
from  the  president  of  the  boom  company  that  his  company  would  be  willing  at  any 
time  to  locate  or  move  tlieir  booms  in  accordance  with  such  lines  of  channel  as  are  now 
or  pay  hereafter  be  determined  on  by  the  Unite<l  States  Engineer  Department  m  the 
prosecution  of  the  work  of  river  improvement. 

(3)  Th-i  Saginaw  River  is  spanned  by  nine  bridges,  as  follows :  Four  road  bridges  and 
two  railroad  bridges  at  Saginaw  City  and  East  Saginaw,  and  two  road  bridges  and  one 
railroad  bridge  at  Bay  City.  Neither  of  these  can  be  considered  as  interfering  with 
free  and  safe  navigation,  except  in  a  general  sense,  upon  the  hypothesis  that  all  bridges 
are  obstructions  to  some  cxtcnt,taud  are  built  wherever  tbe  necessity  for  safe  inter- 
communication between  two  nhores  of  a  river  is  greater  than  the  inconvenience  or 
damage  to  the  navigation  of  the  stream.  The  bridges  spanning  Saginaw  River  were 
all  built  under  State  authority,  with  their  draw-spans  where  they  are  most  convenient 
to  the  shipping  and  across  the  best  channel  to  be  found  at  the  'time  the  bridges  were  con- 
structed. It  does  not  appear  that  either  of  these  bridges  will  interfere  with  the  estab- 
lishment of  new  channel-lines  under  the  present  project  of  river  improvement. 

(4)  Paramount,  in  importance  to  the  location  of  booms  and  bridges  in  reference  to 
projects  of  river  improvement  isthe  location  and  construction  of  lumber-docks  by  pri- 
vate parties  owning  mill  property  upon  the  shores  of  Saginaw  River.  In  the  absence 
of  any  authority  vented  in  the  United  States  Euf^ineer  Department  to  regulate  the 
location  of  Inuiber-docks  in  accordance  with  certain  plans  of  river  improvement,  mill- 
owners  have  always  built  and  extended  their  docks  out  into  the  river  wherever  and  as 
far  as  they  needed  the  facilities  for  storing  and  shipping  the  products  of  their  mills, 
regardless  of  how  far  these  structures  migut  encroach  upon  the  navigable  chanuel  of 
the  river  or  interfere  with  present  or  future  projects  on  the  part  of  the  United  States 
for  the  improvement  of  such  channel. 

Where  mills  are  located  on  directly  opposite  sides  of  the  river,  notably  in  the  cities 
of  Saginaw.  East  Saginaw,  and  Bay  City,  the  building  of  Iuml)er-docks  out.  into  the 
river  in  this  arbitrary  manner  has  in  many  localities  narrowed  up  the  navigable  chan- 
nel to  an  extent  which  is  likolv  to,' and  in  some  oases  does^  interfere  with  the  prepara- 
tion and  execution  of  a  general  project  for  the  permanent  improvement  of  the  river. 

The  local  authorities  of  the  cities  above  named  have  prescribed  certain  dock  line« 
up  to  which  lumber  docks  may  be  built,  but  as  these  lines  were  not  determined  in 
conformity  with  any  Government  project,  they  can  not  be  adopted  or  considered  of 
value  by  the  United  States  Engineer  Department. 

All  lumber-docks  on  the  Saginaw  River  being  constructed  with  a  view  to  perma- 
nency regarding  location  as  well  as  stability  and  strength,  it  wpuldtbe  difficult  now 
to  induce  or  force  their  owners  to  remove  existing  structures ;  hence  it  is  deemed  un- 
necessary to  enumerate  localities  where  lumber-docks  do  or  may  interfere  with  pres- 
enter future  projects  of  improvement  by  the  United  States  in  aid  of  the  navigation  of 
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Saginaw  River.  Bnt  inafimiich  as  the  luniber  business  increases  every  season  and 
more  facilities  for  storing  and  handling  lumber  are  constantly  required,  and  as  the 
mill-owners  themselves  are  interested  in  all  Government  improvements  in  aid  of  nav- 
igation, it  seems  appropriate  that  the  United  States  Engineer  Department  should  be 
given  jurisdiction  over  the  location  and  construction  of  nil  docks  bnilt  orproposedto 
be  built  on  the  Saginaw  River  adjacent  to  the  navigable  channel,  as  well  as  over  the 
location  of  booms  and  bridges.  By  means  of  such  authority  on  the  i)art  of  the  United 
States  the  arbitrary  encroachment  on  the  river  channel  by  docks  and  booms  could 
in  future  bo  checked,  while,  on  the  other  baud,  many  mill-owners  would  be  enabled 
to  extend  their  docks  so  as  to  come  up  to  an  established  dock-line,  which  may  be  de- 
termined in  connection  with  the  general  improvementof  the  river  by  the  United  States. 
There  are  but  few  reaches  of  the  river  where,  under  the  general  project  of  improve- 
ment now  in  force,  new  channel-lines  have  yet  been  definitely  determined  upon,  and 
it  would  greatly  facilitate  the  work  of  projecting  details  for  future  operations  if  the 
question  of  authority  could  be  fixed  by  legal  enactment  before  the  beginning  of  the 
n6xt  working  season,  or  in  connection  with  appropriations  now  ftendlng  in  Congress. 
Such  authority  need  not  necessarily  bo. a  hardship  to  mill-owners  except  in  a  very 
few  instances,  and  it  can  b«  readily  seen  that  a  certain  co-operation  between  the  Gov- 
.^rnment  engineers  and  the  parties  directly  interested  in  the  river  improvement,  by 
making  public  and  private  projects  npou  a  general  system  to  be  prescribed  by  the  Eu- 
.  gineer  Departnumt  and  adopted  by  the  mill-owners,  can  not  fail  to  be  beneficial  to  the 
latter,  while  the  building  and  extension  of  private  docks  and  booms  on  established 
lines  will  greatly  assist  in  the  economical  execution  of  Government  projects. 
Very  respectfully,  your  obedient  servant, 

B.    H.    MUKHLE. 

,  Aasistant  Engineer. 

General  O,  M.  Poe, 

Lieut.  Col.  of  Eh  gineer  8  J  U.  S.  A. 


REPORT    OF    LIEUTENANT-COLONEL    G.    H.    MENDELL,   CORPS    OF    EN- 
GINEERS. 

United  States  Engineer  Office, 

8dn  Francisco^  Cal,^  January  7, 1885. 

General:  The  following  report  is  respectfully  sabinitted  on  the 
subjects  referred  to  in  General  Orders  No.  13,  Headquarters  Corps  of 
Engineers,  July  23,  1884,  and  in  the  act  of  Congress  of  July  5,  1884. 

There  are  two  bridges  over  the  channel  of  Oakland  Harbor,  known 
as  the  Webster  Street  and  the  Alice  Street  bridges,  respectively,  both 
having  donble  draw  openings.  The  former  bridge  is  occupied  by  a  rail- 
road and  by  a  highwaj',  and  the  latter  by  a  railroad  only.  The  draw 
in  the  former  is  82  feet  in  the  clear,  and  in  the  latter  the  dn;w  is  79 
feet  in  the  clear.  The  bridges  are  about  000  feet  apart,  and  are  both 
situated  above  the  sites  of  the  main  wharves  of  Oakland.  Few  vessels 
pass  these  draws.  Owing  to  the  small  depth  at  the  wharf  or  wharves 
aituated  above  the  bridges  the  vessels  trading  at  these  wharves  are 
small  and  of  light  draught.  These  vessels,  so  far  as  is  known,  have  no 
difliculty  in  passing  the  draws.  Some  vessels  of  larger  draught  and 
8omc  sea-going  vessels  pass  one  or  both  of  these  draws  to  find  position 
in  which  to  lay  up  when  business  fails  for  them. 

The  width  of  draw  in  these  bridges,  while  not  now  a  subject  of  com- 
plaint, is  unquestionably  too  small  to  permit  a  free  and  convenient  pas- 
sage to  vessels  which  may  reasonably  be  expected  to  be  employed  on 
the  waters  of  Oakland  Harbor  when  the  improvement  of  the  harbor 
now  in  progress  shall  be  completed  or  considerably  advanced.  At  some 
time  in  the  future  a  width  of  draw  of  150  feet  will  probably  be  neces- 
sary. In  order  to  afford  this  width  it  will  be  necessary  to  reconstruct 
these  bridges.  It  is  hardly  probable  that  this  increased  width  will  be 
required  for  four  or  live  years.     It  is  greatly  dependent  upon  the  prog- 
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ress  of  the  harbor  improvement,  and  this  depends  apon  the  amoantsof 
money  cappropriated  by  Congress.  Therefore  no  time  can  be  definitely 
set  for  a  future  necessity  for  increased  width  of  draw. 

No  other  bridges  situated  with  the  limits  of  the  operations  of  this 
office  are  known  to  be  obstmctions  to  free  navigation  of  the  waters 
which  they  span. 

•  •••••# 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendeix, 
Lieut.  Col.^  Corps  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


re]?ort  of  major  w.  a.  jones,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  Februm^  7,  1885. 

Sir  :  I  have  the  honor  to  submit  report  called  for  in  Special  Orders 
No.  13,  Headquarters  Corps  of  Engineers,  1884,  concerning  the  district 
ander  my  charge. 

It  is  made  up  from  information  obtained  by  Captain  Powell,  before 
my  arrival  here;  from  a  hasty  examination  of  the  Snake  River  Bridge, on 
the  Northern  Pacific  Bailroad  at  Ainsworth,  Washington  Territory, 
and  the  bridges  over  the  Yamhill  Eiver,  since  the  receipt  of  telegram 
of  the  31st  ultimo,  calling  for  a  report  immediately. 

UPPER  WILLAMETTE  RIVER. 

Gapt.  E.  C.  Gove,  of  the  snag-boat  OorvallU  reports  that  obstructions 
exist  on  the  river  as  follows : 

At  Springfield,  6  miles  above  Eugene,  a  ifiidge  (draw). 

At  Eugene,  a  county-road  bridge  (dra^). 

Two  miles  below  Eugene,  a  wire  ferry-cable. 

At  Harrisburgh,  a  railroad  bridge. 

At  Harrisburgh,  a  wire  ferry-cable. 

At  Alford'fl  Cuute,  a  rope  ferry-cable. 

At  Centennial  Chute,  a  rope  ferry-cable. 

At  mouth  East  Channel,  a  rope  ferry-cable. 

Three  miles  above  Corvallis.  a  wire  ferry-cable. 

At  Albany,  a  wire  ferry-cable. 

At  Buena  Vista,  a  wire  ferry-cable. 

At  Leobolis  Ferry,  a  rope  ferry -cable. 

The  wire  ferry- cables  mentioned  above  are  placed  on  high  poles,  one  on  each  side  of 
the  river,  and  during  low  stages  of  water  are  left  quite  slacc,  which  causes  them  to 
fall  very  low  in  the  center.  At  high  stages  of  the  river  they  are  hauled  out  taat, 
which  raises  them  in  the  center ;  but  at  very  high  stages  of  river  they  will  then  be 
li  able  to  catch  the  smoke-stacks  or  pilot-houses  of  passing  stea  m-boats.  In  such  cases 
the  steam-boat  must  either  cut  the  cable  or  wait  until  the  owners  come  and  lower  it. 
Again,  when  the  river  is  low  and  the  cables  are  slack,  any  sudden  rise  in  the  river, 
and  for  which  the  owners  would  be  unprepared,  would  place  steam-boats  in  danger  of 
them. 

With  regard  to  the  rope  ferry-cables,  they  are  low  down,  and  when 
Mteam-boats  approach  <^  the  whistle  is  blown  for  the  owners  (who  are 
never  near,  as  every  one  crossing  on  them  ferry  themselves  over),  and 
if  they  do  not  come,  they  either  have  to  send  a  man  ashore  to  let  go  the 
•able  or  run  through  it." 

Concerning  the  railroad  bridge  at  Harrisburgh,  it  is  a  drawbridge, 
with  draw-spans  of  121^  feet  each.    The  piers  are  cribs  filled  with  stone. 
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The  approaches  to  the  draw  are  pile  trestles,  with  beuts  16  feet  open. 
Whole  length  of  bridge,  including  trestle-work,  950  feet.  Height  of 
floor-timbers  above  high  water,  2  feet. 

E.  W.  Spencer,  master  and  owner  of  the  steam- boat  Salem^  says  of  this 
bridge : 

The  last  time  I  passed  throngh  the  draw  was  in  the  spring  of  1877. 

Captain  James  Miller  made  a  few  trips  in  the  winter  of  1^78.  I  am  sure  no  boats 
have  passed  through  the  draw  since. 

We  passed  through  the  South  Span  ascending  and  descending.  The  passage  was 
never  safe,  and  is  now  choked  by  a  sand  or  gravel  bar,  formed  three  years  ago. 

The  deep  water  is  now  under  the  bridge,  near  the  north  bank  of  the  river. 

I  examined  the  draw  last  fall,  and  considered  it  such  an  obstruction  that  I  would 
not  attempt  the  passage  with  my  boat. 

The  east  span  of  the  draw  has  never  been  safe,  on  account  of  a  strong  current 
sweeping  across  the  stream  from  the  east  side ;  so  we  never  ventured  on  that  side. 

The  chimney  of  the  Salem  is  41  feet  above  water-mark  when  light. 

A  new  draw  must  be  put  in  across  the  present  deep  channel.  The  sooner  the  bet- 
ter, as  freight  charges  are  from  Eugene  City  to  Portland  double  those  from  Harris- 
bargh,  andthe  railroad  Is  the  cause  of  it. 

COWLITZ  BIYEB. 

There  is  one  railroad  bridge  and  two  wire-rope  ferries  over  the  navi- 
gable portion  of  this  river. 

The  bridge  belongs  to  the  Northern  Pacific  Bailroad.  It  is  a  Howe 
truss,  with  two  spans  of  200  feet  length.  Whole  length  of  bridge,  450 
feet.  It  is  carried  by  crib  abutments  and  one  crib-pier.  The  bottom 
of  the  girders  is  45^  feet  above  low-water  mark,  and  17^  feet  above  the 
high-water  mark  of  1876. 

Mr.  B.  A.  Habersham,  assistant  engineer,  states: 

As  to  the  best  way  of  removing  the  obstructions  reported,  I  approve  Captain  Spen- 
cer's plan.  At  the  Harrisburgh  Bridge,  viz :  Building  a  new  draw  over  the  deep  chan- 
nel, and  the  railroad  company  should  be  required,  if  possible,  to  maintain  the  channel 
in  its  present  place  by  means  of  training-dikes  and  bank-revetments. 

UPPEB  COLUMBIA  BIVEB. 

No  obstructions  are  reported. 

SNAKE  BIVEB. 

There  is  a  railroad  drawbridge,  of  the  Northern  Pacific  Eailroad,  over 
this  river  at  Ainsworth,  Wash.,  and  also  eight  wire  ferry-cables  between 
Ainsworth  and  Lewiston. 

Steam-boatmen  report  that  these  ferries  form  no  obstmction  to  navi- 
gation. 

The  railroad  bridge  at  Ainsworth  is  1,574  feet  long  and  consists  of 
eight  iron-truss  spans,  resting  in  granite  piers  and  abutments.  Six 
spans  are  fixed,  and  two  are  covered  by  the  draw-bridge.  The  clear 
distance  between  the  draw-spans  at  low  water  is  152  feet. 

I  do  not  consider  the  bridge  an  obstruction  to  navigation. 

GLEABWATEB  BIYEB. 

There  are  three  wire-rope  ferries  within  7  miles  of  the  mouth  of  the 
river,  at  Lewistoiu 
At  present  they  form  no  obstruction  to  navigation. 
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YAMHILL  BIVEB. 

I  submit  report  of  Mr.  Eicbard  M.  Tabor,  assistant  engineer : 

Portland,  Oregon,  February  6,  IrieS. 

Sir:  In  accordance  with  your  instmctioDs,  I  proceeded  to  the  Yamhill  River,  on  the 
Oregon  Railway  and  Navigation  Company's  steamer  Orient^  on  the  4th  instant,  to  ex- 
amine bridges.  The  cantilever  bridge  over  that  river  at  Dayt-on  is  40  feet  4  inches 
clear  span,  and  41  feet  above  low  water  to  springing  of  cantilevers.  When  they  are 
open  a  space  of  16  feet  is  obtained  for  passage  of  steamers'  smoke-stacks.  The  Oriemt 
passed  through,  up  and  down,  without  much  trouble,  although  there  was  a  width  of 
onlv  3  feet  to  spare  for  her  guards  to  clear. 

l^he  Narrow-gau^e  Railroad  Bridge,  3  miles  above  Dayton,  is  a  fixed  truss  bridge, 
130  feet  wide  and  80  feet  high  above  low  water.  Six  hundred  yards  above  this  rail- 
road bridge  is  the  county-road  bridge,  which  is  a  truss  bridge,  ;'>9  feet  6  iuches  above 
low  water,  and  120  feec  wide.  The  Orient  could  not  pass  under  it  at  that  stage  of 
water,  her  smoke-stack  being  18  iuches  too  high,  and  she  dropped  back  until  a  lower 
stage  of  water,  which  was  tnen  15  feet  above  low- water  level.  The  Orient  is  150  feet 
long  over  all,  37  feet  4  inches  across  her  guards,  and  the  top  of  her  smoke-stack  is  46 
fi*et  3  inches  above  the  water.  She  draws  3  feet  when  full  laden  to  250  tons.  This 
is  the  only  boat  that  has  run  up  the  Yamhill  for  three  or  four  years.  None  have 
run  up  as  far  as  La  Fayette  for  the  past  four  years,  until  this  winter,  when  the  Orient 
made  two  trips  to  that  point.  No  boat  has  run  above  La  Fayette  for  the  last  six 
years,  although  small  steamers  can  get  up  as  far  as  McMinnville  with  a  good  stage  of 
water.  This  does  not  cause  any  complaint,  as  the  freight  is  now  all  carried  by  rail 
since  the  opening  of  the  narrow-gauge.  A  single  telegraph-wire  crosses  the  Yamhill 
jnst  below  the  Narrow-gauge  Railroad  Bridge  at  La  Fayette,  at  height  of  154  feet 
above  low  water. 

The  Yamhill  River  rises  at  times  39  feet  above  low  water,  and  falls  and  rises  very 
rapidly. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Richard  M.  Tabor, 

Atsistant  Engin^ser. 

Maj.  W.  A.  Jones, 

Corjis  of  Engineers  J  U.  S,  A. 

Tbe  bridges  over  tbe  Willamette,  the  Yamhill,  and  the  Cowlitz  are 
obstructions  to  navigation,  but  in  the  short  time  at  my  disposal  I  am 
not  prepared  to  suggest  methods  of  altering  or  constructing  said  bridges* 
The  wire-rope  ferries  on  the  Cowlitz  can  be  altered  by  raising  the 
cables  higher. 
The  same  may  be  said  ot  those  on  the  Willamette  Itiver. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  of  Engbieerfi. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  captain  charles  f.  powell,  corps  of  enginejirs. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  12,  1884. 
Sir  :  I  have  the  honor  to  submit  the  following  •  •  •  report  ol 
certain  structures  which  interfere  with  navigation,  and  the  best  means 
of  changing  them  for  prevention  of  such  obstruction.  To  these 
reports  I  have  added  some  statements  about  dumping  material  into 
navigable  waters  or  their  tributaries. 

•  •••••• 

obstructing  bridges  ovbb  waters  op  yaq,uina  bay,  obegon. 

The  Willamette  Valley  and  Coast  Railroad  Company  have  built  in 
the  last  year,  and  now  maintain,  low  fixed  bridges  over  the  tide-water 
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sloughs— ^Boone's,  Depot,  and  Olallie — of  Yaquina  Bay  or  Biver  and  near 
the  entrance  to  the  sloughs. 

There  is  a  county  wagon-road  bridge  over  Depot  Slough,  abtwit  1 J 
miles  from  its  mouth. 

Boone's  Slough  makes  off  from  the  north  side  of  the  river,  about  8J 
miles  above  Newport,  the  port  at  the  entrance  to  the  bay,  runs  around 
an  island  and  back  into  the  river,  under  the  name  of  McGee's  Slough. 

About  12  miles  above  Newport,  Depot  Slough  extends  northward 
almost  to  the  Siletz  Indian  Reservation.  It  drains  quite  an  extent  of 
country,  which  contains  some  excellent  ranches  and  most  of  the  avail- 
able timber  on  the  waters  of  the  Yaquina.  There  is  a  sawmill  above  ' 
the  county  bridge,  to  which  a  small  schooner  has  been  for  lumber  in 
former  years.  The  railroad  bridge  is  next  above  Toledo,  a  small  land- 
ing one-half  mile  up  the  slough. 

Olallie  Slough  is  about  parallel  to  Depot  Slough,  and  1  mile  above 
it.  The  slough  has  been  ascended  several  times  tbr  over  a  mile  by  the 
United  States  tug  Wright^  drawing  7  feet.  The  Govemmentphas  here- 
tofore moored  its  floating-plant,  except  the  tug,  up  the  slough  when 
work  was  suspended.  The  stone-barges  can  be  taken  under  the  bridge, 
but  not  the  derrick-scow  nor  pile-driver. 

All  these  bridges  are  wood,  resting  on  pile-bents.  The  lower  chords 
of  the  spans  are  about  5  feet  above  the  highest  tide-level.  The  mean 
rise  of  tide  is  7  feet. 

The  railroad  bridges  at  Boone's  and  Depot  sloughs  have  20-feet  open- 
ings over  the  channel.     The  Olallie  Slough  bridge  has  a  30-feet  opening. 

The  requirements  of  present  commerce  on  these  sloughs  are  not 
pressing,  and  the  obstructions  do  not  now  greatly  inconvenience  any 
one.  But  the  sloughs  are  easily  navigable  at  high  tide  from  one-half 
to  2  miles  by  vessels  of  6  and  7  feet  draught. 

Boone's  and  McOee's  sloughs  are  so  shallow  and  unimportant  that  a 
change  in  the  railroad  bridges  over  them  is  not  deemed  necessary ;  but 
at  Depot  and  Olallie  sloughs  I  think  movable  spans  giving  40  feet  clear 
width  of  opening  should  be  provided. 

OBSTRUCTING    BRIDGES  ACROSS  THE    LOWER    WILLAMETTE    RIVER, 

OREGON. 

These  are  two  unfinished  bridges  at  Portland,  and  below  the  head  of 
ship  navigation.  One  is  the  Morrison  Street  wagon  bridge,  and  the 
other  is  the  North  Pacific  Railroad  Bridge.  The  former  consists  of  a 
number  of  piers,  some  of  them  submerged;  and  the  latter  of  two  large 
clusters  of  piles,  as  rest  and  protection  piers,  above  and  below  an  in- 
tended pivot-pier. '  These  structures,  especially  the  Morrison  street 
ones,  are  a  menace  and  danger  to  navigation,  and  should  be  wholly  re- 
moved. 

A  history  of  these  unfinished  bridges,  showing  their  degree  as  ob- 
structions and  their  legal  status,  is  given  in  the  Eeports  of  the  Chief 
of  Engineers,  pages  2667,  for  1882:  2003,  for  1883,  and  in  Appendix 
QQ  1,  for  1884. 

BAR-NET  FISHING  AT  THE  MOUTH  OF  THE  COLUMBIA  RIVER  AND  FISH- 
TRAPS. 

A  special  report  on  bar-net  fishing^nd  fish-traps  at  and  near  the  mouth 
of  the  Columbia  was  made  to  the  Department  last  November  (10th). 

ENG  88 — loar 
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The  report  was  occasioned  by  the  reference  to  me  of  a  letter  from  the 
Treasury  Department. 

I  had  previoasly  called  attention  in  annaal  reports  to  an  injarioas 
effects  on  the  bar-channels  of  the  net-fishing;  and  in  the  special  report 
referred  to  above  I  took  occasion  to  say  that — 

I  have  not  seen  any  reason  daring  the  last  two  years  to  change  my  opinion  of  the 
injurioas  action  of  the  fishiog-nets  on  the  channels ;  nor  that  the  prevention  of  the 
bar- fishing  would  not  retard  the  salmon-canning  interests  of  the  Colambia  River. 

Pilots  have  filed  written  complaints  in  this  office  of  fish-traps  as  ob- 
strnctions  to  navigation  in  the  Swinomish  Slongh,  a  passage  of  Paget 
Soand  between  Seattle  and  Whatcom,  and  of  traps  in  the  Lower  Colam- 
bia River  1  mile  below  Astoria,  and  at  Chinook  Point,  between  Astoria 
and  Fort  Can  by. 

The  fish-traps  consist  of  a  long  lead  running  ont  from  shore  and  a 
large  pen  or  trap  at  the  outer  end.  Both  parts  are  made  of  piling,  and 
sometimes  the  lead,  and  always  the  trap,  of  a  net- work  of  strong  mate- 
rials attached  to  the  piling. 

Many  of  these  traps  exist  in  the  Lower  Columbia  River.  Their  ase  is 
being  introduced  into  other  rivers  of  the  Oregon  and  Washington  coasts. 

A  tracing*  is  sent  herewith  showing  in  plan  the  fish-traps  of  Baker's 
Bay,  near  the  mouth  of  the  Columbia,  for  furnishing  a  measare  of  their 
extent  and  agency  in  obstructing  or  filling  up  a  channel-way. 

The  traps  of  Swinomish  Slough  and  near  Astoria  should  be  removed. 

In  the  special  report  of  November  10  the  fish-traps  were  described 
as  permeable  dikes,  which  check  the  current  and  cause  a  fill  behind 
them.    The  following  remarks  are  quoted  from  that  report : 

These  traps  are  coming  into  extended  use  in  the  Cohimliia  Kiver,  from  the  mouth 
to  near  the  Willamette  River,  abont  100  miles  distant.  They  have  been  generally 
located,  bo  far,  to  the  advantage  of  the  main  channel ;  but  efforts  have  been  made  to 
build  traps  where  they  would  be  detrimental  to  it  and  obstructive  to  paanns  vessels. 

When  requested,  I  have,  as  engineer  in  charge  of  the  improvement  of  the  Lower 
Columbia  River,  recommended  about  the  location  of  a  fish-trap.  Pilots  have  pre- 
vented, I  believe,  the  building  of  traps  at  places  where  they  would  encroach  upon  the 
ship-channel  by  threats  of  the  destruction  of  the  traps. 

No  authority  is  exercised  or  delegated  by  the  State  in  locating  or  limiting  fish-traps. 
They  are  built  as  a  right  of  the  laud-owner,  the  same  as  a  public  wharf  or  landing- 
pier  should  be. 

In  order  to  preserve  and  maintain  the  ship-channel,  the  planting  of  fish-traps,  as 
the  building  of  other  structures  in  the  river,  should  be  under  active  control  of  some 
anthorit^  fully  advised  of  present  and  probable  fntnre  improvements  for  navigation 
of  the  river  and  in  harmony  with  the  work  thereof. 

LOG-BOOMS  IN  NAVIGABLE  WATERS. 

On  the  left  bank  of  the  Coquille  Eiver,  Oregon,  above  Coquille  City, 
the  piling  of  a  log-boom  has  made  an  extensive  shoaling  at  its  site, 
destroying  a  river  landing  and  deflecting  the  current  to  the  opposite 
shore,  causing  bank  caving  and  an  undesirable  change  of  channel. 

On  the  Willamette  liiver,  Oregon,  at  Portland,  a  pile  log-boom,  occu- 
pying about  one-third  of  the  rivei-'s  width,  has  aided  in  deflecting  the 
river  volume  to  a  channel  naturally  inferior  for  harbor  purposes  and 
those  of  ship  navigation,  thereby  causing  public  improvements  to  be 
made  to  this  channel  when  a  different  one  would  otherwise  have  been 
more  advantageous. 

A  pile-boom  has  been  built  across  the  mouth  of  the  Dwamish  River, 
Washington.  An  opening  was  left  for  steam-boats.    The  boom  has  now 

*  Tracing  omitted. 
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been  abandoned  ;  some  of  the  piles  are  broken  at  low  water,  and  form 
obstructions  to  navigation.  This  boom,  as  well  as  the  one  in  the  Willa- 
mette Eiver,  should  be  wholly  removed.  The  latter  is  now  within  the 
corporate  limits  of  Portland.  A  municipal  ordinance  requires  the  re- 
moval of  portions  exterior  to  an  established  wharf-line  within  six  years. 

DUMPING  IN  NAVIGABLE  WATERS  OR  THEIR  TRIBUTARIES. 

It  has  been  my  observation  that  serious  detriment  to  navigation  and 
much  expense  in  improvements  therefor  have  been  caused  by  a  dump- 
ing in  the  water-ways  of  this  district  of  miscellaneous  materials,  from 
satvdust  and  sweepings  to  trees.    •    •    * 

The  Government  is  engaged  in  improvement  by  snagging  operations 
of  six  rivers  of  this  engineer  district.  Most  of  the  snags  or  pieces  of 
drift-jams  are  trees  washed  out  from  banks  or  are  saw-logs.  It  is  not 
uncommon,  however,  to  find  drifts  made  of  tree  trunks  or  stumps  which 
have  been  cut  in  two. 

On  the  Coquille  River  are  many  bars  formed  by  drift  of  myrtle,  a 
wood  too  heavy  to  float.  I  have  noticed  a  very  bad  bar  next  above  the 
head  of  present  navigation,  formed  in  this  way. 

Much  earth  Bnd  rock  were  dumped  into  Yaquina  Bay  and  liiver  by 
the  railroad  construction  already  referred  to.  This  curtailed,  to  a  smail 
extent  it  is  true,  but  injuriously,  the  tidal  volume,  and  doubtless  caused 
some  shoaling  on  the  bars.  This  dumping  was  not  only  to  make  a  rail- 
road grade,  but  sometimes  a  spoil-bank  was  formed  in  the  water. 

Under  date  of  June  17, 18^54,  Joseph  Thompson,  of  Toledo,  Oregon, 
wrote  me  that — 

Parties  ap  the  bay,  where  the  chaDnel  is  narrow,  are  complaining  of  the  railroad 
company  for  depositing  so  much  dirt  and  rock  in  the  river,  and  wished  me  to  write  to 
you  in  regard  to  the  matter. 

On  August  8, 1884,  Mr.  B.  Morrison  wrote  me,  from  Pioneer,  Oregon, 
as  follows  : 

lam  in  the  grocery  business  here  and  have  a  farm  of  land,  and  the  Yaquimv  River 
rnns  thronsh  my  place.  Officers  of  the  O.  P.  R.  R.  and  others  are  filling  np  the 
channel  or  Yaquina  River  with  rock  and  timber  aod  obstructing  the  navigation 
thereof.  Steam-boats  have  run  to  my  place,  and  now  I  can  not  receive  goods  with  a 
row-boat,  and  it  costs  me  extra  for  teams  and  depreciates  the  value  of  my  place |1, 800. 

On  August  6, 1884,  Mr.  George  C.  Boswell,  of  Elk  City,  Oregon,  wrote 
me  as  follows  : 

I  wisli  to  inform  you  that  the  O.  P.  R.  R.  is  filling  up  the  river  above  Elk,  a  nav- 
igable river,  meandered  above  where  they  are  doing  the  damage,  and  it  is  impossible 
for  me  to  get  out  witli  my  scow  at  present.  There  was  a  great  travel  on  this  part  of 
the  river  before  they  filled  it  with  rock  and  timber. 

If  there  is  |40,000  appropriation  for  Yaquina  Bay,  why  not  keep  the  river  open, 
as  we  have  a  good  sand-rock  quarry  here,  and  working  men  in  it  dressing  stone,  and 
expect  to  ship  with  scows  to  Yaquina  schooners. 

The  wasting  of  sawdust  in  the  Lower  Willamette  and  Columbia 
rivers  has  been  quite  common. 

A-  written  complaint  was  lately  made  by  a  vessel  master  of  the  in- 
jurious action  in  the  channel  of  a  sawdust  dumping  in  the  river  at  an 
Astoria  mill.  Near  Portland  some  of  the  mills  have  erected  frail  bulk- 
heads behind  which  to  place  their  sawdust. 

There  is  an  Oregon  statute  prohibiting  the  dumping  of  sawdust  in 
the  rivers  below  the  Cascades  and  the  Willamette  Falls,  but  practically 
the  law  is  of  little  avail,  if  any  at  all. 


Digitized  by  LjOOQ IC 


2596     REPORT  OP   THE   CHIEF   OP   ENGINEERS,  V.  S.  ARMY. 

Perhaps  the  most  aggravated  case  of  river  dampiDg  in  this  district 
ia  at  Portland  and  East  Portland.  The  worst  bar  of  the  river  ship- 
channel  is  next  below  these  cities.  Dredging  h'as  been  prosecnted  here 
to  a  considerable  extent.  Cans,  matting,  shoes,  ashes,  and  other  refuse 
have  been  freqaently  fonnd  in  the  dredging. 

Masters  of  steam-vessels  have  complained  abont  floating  harbor  debris 
as  endangering  the  wheels  of  their  craft  when  passing. 

It  has  been  noticed  when  Portland  wharves  are  rebuilt  that  a  con- 
siderable part  of  the  old  material  is  disposed  of  in  the  river,  and  that 
boxes,  crates,  packing  material,  etc.,  are  sometimes  thrown  into  the 
river  or  on  the  bank  where  high  water  will  float  them. 

Reports  have  also  been  made  of  a  deliberate  dumping  over  open 
wharves  from  carts  at  night. 

Very  respectfully,  your  obedient  servant, 

Ghas.  F.  Powell, 
Captain  of  Engineers. 

To  The  Chief  of  Engineerb,  U.  S.  A. 


LBTTBB  OP  THE  SECRETARY  OF  WAR. 

War  Department, 
Washington  City^  February  24, 1887. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate  a  letter  of  the  21st  instant,  from  the  Chief  of  Engineers,  copies 
of  correspondence  relating  to  the  bridge  proposed  to  be  built  across  the 
Hudson  Biver  at  Poughkeepsie,  and  to  the  railroad  bridge  across  the 
Mississippi  Kiver,  at  Saint  Paul,  together  with  copies  of  reports  of  offi- 
cers in  charge  of  river  and  harbor  districts,  made  to  meet  the.require- 
ments  of  section  4  of  the  river  and  harbor  act  of  August  5,  1886,  that 
reports  be  made  to  Congress  whether  any  bridges,  causeways,  or  struct- 
ures of  any  kind,  now  erected  or  In  process  of  erection,  do  or  will  inter- 
fere with  free  and  safe  navigation. 

Wm.  C.  Endicott, 
Secretary  of  State. 

The  President  pro  tempore  United  States  Senate. 


Office  of  tde  Chief  of  ENaiNEERS« 

United  States  Army, 
Washington,  D.  C,  February  21, 1887. 

Sir  :  I  have  the  honor  to  submit  herewith,  in  compliance  with  your 
instructions  of  January  19,  copies  of  correspoudence  relating  to  the 
bridge  proposed  to  be  built  across  the  Hudson  River  at  Poughkeepsie 
and  to  the  railroad  bridge  across  the  Mississippi  at  Saint  Paul.  The 
report  of  the  Board  of  Engineer  OfQcers,  constituted  to  consider  the 
proposed  construction  of  a  bridge  across  the  Willamette  Biver  at  Port- 
land, Oregon,  has  not  as  yet  been  received,  but  will  be  duly  submitted, 
as  required. 

I  have  also  the  honor  to  submit,  in  further  compliance  with  your  in- 
structions, copies  of  reports  from  officers  in  charge  of  river  and  harbor 
districts,  made,  under  orders  from  this  office,  to  meet  the  requiremeuts 
of  section  4  of  the  river  and  harbor  act  of  August  5^  1886,  that  reports 
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be  made  to  Gougress  whether  any  bridges,  causeways,  or  stractores  of 
any  kind  now  erected,  or  in  process  of  erection,  do  or  will  interfere  with 
free  and  safe  navigation. 

The  instances  herein  enamerated  of  such  interference  are,  with  few 
exceptions,  such  as  were  not  included  in  the  communication  of  this  office 
of  December  12, 1885,  made  to  comply  with  similar  provisions  of  the 
river  and  harbor  act  of  July  5,  1884,  and  which  was  transmitted  to 
the  Senate  December  18, 1885,  and  printed  as  Senate  Ex.  Doc.  IITo.  12, 
Torty-ninth  Congress,  first  session. 

Very  respectfully,  your  obedient  servant, 

J.  0.  DUANB, 
Brig.  Oen,y  Chief  of  Engineers, 
Hon.  Wm.  C.  Endicott, 
Secretary  of  War. 


BBIDGE  ACBOSS  THE  HXTBSON  BIYEB,  NEW  YOBK,  AT  POnOHKBEPSOB. 

Office  of  the  Chief  of  ENaiNEERs, 

United  States  Aemy, 
WashingUm,  D.  0.,  January  11, 1887. 

Sib  :  I  have  the  honor  to  acknowledge  the  reference  to  this  office  of 
letters  from  Henry  D.  Moore,  esq.,  of  LeadviUe,  Colo.,  dated  October  30, 
1886,  andF.  Vosburg,  manager  Schuyler's  Steam  Tow  Boat  Line,  and  W. 
W.  Everett,  president  of  People's  Line  Steamers,  dated  Novembers,  1886, 
calling  attention  to  a  proposed  bridge  across  the  Hudson  Biver,  New 
York,  at  Poughkeepsie,  and  protesting  against  its  construction,  and,  in 
connection  with  the  subject,  to  invite  attention  to  the  accompanying 
letter  from  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers,  and  in- 
closed communication  of  the  Ohief  Engineer  of  the  bridge  company,* 
submitting  plans  for  the  bridge,  &c. 

In  reply  I  beg  to  say  that,  so  far  as  is  known  to  this  office,  there  is  no 
authority  of  United  States  law  for  the  erection  of  the  bridge  in  question, 
and  in  the  absence  of  such  law  the  Executive  branch  of  the  Govern- 
ment is  without  power  either  to  authorize  or  prevent  its  construction. 

There  are  several  bridges  constructed  or  in  course  of  construction 
across  navigable  waters  of  the  United  States,  notably  one  across  the 
Mississippi  Eiver  at  Saint  Paul,  which  was  referred  to  in  the  Annual 
Beport  of  the  Secretary  of  War,  dated  November  30, 1885  (see  page  29, 
Beport  of  the  Secretary  of  War,  vol.  1, 1886),  and  one  in  coarse  of  con- 
struction across  the  Willamette  Eiver  at  Portland,  Oreg.  In  regard  to 
the  former,  upon  proper  representations  that  it  would  materially  ob- 
struct and  impede  navigation,  request  was  made  by  the  Secretary  of 
War  to  the  Attorney -General  that  proceedings  be  instituted  in  behalf 
of  the  United  States  with  the  view  of  preventing  its  construction ;  but 
upon  examination  the  Attorney-General  found  that  he  was  without 
I)ower  to  intervene,  and  held  "  that,  until  Congress  acts  and  by  appro- 
priate legislation  assumes  control  of  the  subject,  the  power  of  the  State 
over  bridges  across  navigable  streams  within  its  limits  is  plenary ;  but 
that  when  this  power  is  exercised  so  as  to  unnecessarily  obstruct  navi- 
gation. Congress  may  interfere  and  remove  the  obstruction."  The  opin- 
ion concludes  as  follows : 

I  am  accordingly  inclined  to  the  conclusion  that  in  the  existing  state  of  the  law 
the  facts  of  the  present  case  (as  they  appear  in  the  accompanying  papers)  afford  no 

*  Omitted. 
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ground  for  a  ladiclal  proceeding  on  hetialf  of  the  United  States  against  tbe  railroad 
company ;  and  that  until  Congress  makes  some  adequate  provision  upon  the  subject, 
tbe  officers  of  the  United  States  can  in  this  case  take  no  action  **  to  enforce  the  rights 
of  tbe  Government  and  give  effect  to  tbe  duty  resting  upon  it  to  protect  the  naviga- 
tion of  the  Mississippi  River."    (Opinion  dated  May  1, 18d5.) 

The  proposed  bridge  across  tbe  Hadsou  Siver  at  Poaghkeepsie  is 
aathorized  by  the  State  of  'New  York,  and  comes  within  the  purview 
of  the  opinion  of  the  Attorney-General  above  quoted. 

In  view  of  the  above  statements  it  would  seem  to  be  obviously  neoes- 
sary  that  Congress  should  take  action  in  reference  to  the  constmction 
of  bridges  over  navigable  waters  of  the  United  States  by  delegating 
such  power  to  the  Executive  branch  of  the  Government  as  will  enable 
it,  when  necessity  demands,  to  intervene  for  the  protection  of  naviga- 
tion and  the  preservation  of  the  vast  commercial  interests  which  depend 
upon  that  mode  of  transportation  of  its  goods  and  supplies  to  market 

This  delegation  of  power  in  such  restricted  form  as  Congress,  in  its 
wisdom  may  see  fit  to  grant,  is,  it  is  also  suggested,  more  particularly 
to  be  desired  in  view  of  the  large  sums  expended  by  the  United  States 
for  the  improvement  of  rivers,  &c. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANS, 

Brig.  Oen.j  Chief  of  Engineen. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

[First  indorsement] 

Wae  Depabthent,  January  19, 1887. 
The  Secretary  of  War  approves  the  letter  of  the  Chief  of  Engineers 
of  the  11th  instant,  but  in  view  of  the  provisions  of  section  4  of  the 
river  and  harbor  act,  approved  August  5, 1886,  which  require  the  Sec- 
retary of  War  to  report  to  Congress  whether  any  bridges,  causeways, 
or  structures  now  erected,  or  in  process  of  erection,  do  or  will  interfere 
with  safe  navigation,  he  desires  a  report  not  only  as  to  tbe  bridge  across 
the  Hudson  River  at  Poughkeepsie,  N.  Y.,  but  also  as  to  the  bridge 
across  the  Mississippi  Biver  at  Saint  Paul,  Minn.,  and  the  one  at  Port- 
land, Oreg..  and  upon  such  other  structures  now  erected  or  in  process 
of  erection  as  do  or  may  interfere  with  free  and  safe  navigation,  and 
which,  from  the  character  of  the  river  and  the  extent  of  commerce  on 
it,  should  be  called  to  tbe  attention  of  Congress. 
By  order  of  the  Secretary  of  War. 

John  Twebdalb, 

Chief  Clerk. 
■'■■( 

LETTER'  OF  HENEY  D.  MOOBE. 

Leadville,  Colo.,  October  30, 1886. 
My  Dear  Sir  :  1  take  the  liberty  of  calling  your  attention  to  a  mat- 
ter of  much  public  importance,  if  not  of  great  National  interest,  for  many 
of  the  States  in  the  Union  are  directly  or  indirectly  interested  in  it,  and 
as  it  comes  under  the  jurisdiction  of  your  Department,  I  trust  you  will 
excuse  tbe  liberty  I  have  thus  taken.  Some  sixteen  or  seventeen  years 
ago,  a  bill  was  passed  by  the  legislature  of  the  State  of  New  York, 
giving  authority  to  build  a  bridge  over  the  Hudson  Eiver  at  Pough- 
keepsie, in  the  State.  It  was  to  be  a  bridge  with  five  or  six  piers  in 
the  river,  and  the  company  obtaining  this  charter  commenced  work  on 
the  structure,  and  sunk  two  caissons  in  the  river  and  partly  erected  two 
ol  the  piers,  when  strong  remonstrances  against  the  building  <tf  it  wen^ 
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sent  to  Congress  from  the  city  of  New  York,  and  as  I  am  informed,  the 
lower  House  of  Congress  at  ODce  passed  a  resolution  forbidding  the 
work  to  go  on.  The  resolution  did  not  reach  the  Senate  for  the  reason, 
I  suppose,  that  the  work  was  then  abandoned  and  nothing  has  ever  been 
done  npon  it  since,  and  the  two  partly  constructed  piers  have  been 
standing  there  for  the  last  fifteen  years,  a  menace  to  the  free  and  safe 
navigation  of  the  river.  Since  that  time  the  State  of  New  York  has  in- 
variably, and  I  think  most  properly,  refused  to  allow  any  pier  bridge  to 
be  erected  over  that  river,  and  when  the  constitution  of  the  State  was 
altered,  a  clause  was  inserted  in  it  forbidding  the  bridging  of  the  Hud- 
son Biver  in  any  manner  without  special  authority  from  the  legislature. 

During  the  last  six  years  two  bills  were  forced  through  the  legislature 
giving  authority  to  build  a  pier  bridge  at  Storm  King  Mountain,  below 
Poughkeepsie,  and  both  bills  were  most  properly  vetoed  by  the  gov- 
ernor, and  the  last  one,  I  think,  was  vetoed  three  years  ago  by  our  now 
most  worthy  President,  Cleveland,  who  was  then  governor  of  the  State. 

After  the  Storm  King  party  found  that  it  was  impossible  to  get  the 
right  from  the  State  to  build  their  pier,  bridge,  they  then  went  to  Wash- 
ington to  get  the  authority  of  Congress  to  build  it,  and  for  four  years 
various  blNs  were  introduced  for  that  purpose,  but  at  once  remonstrances 
from  the  ^^ Board  of  Commerce"  and  the  ^^  Hudson  Biver  Navigation 
Company  ^  of  New  York,  and  other  sources,  were  sent  to  Washington, 
and  the  legislature  of  the  State  passed  resolutions  instructing  their 
Senators  in  Congress  to  oppose  the  bills,  and  of  course  the  right  was 
never  granted. 

I  have  been  thus  particular,  Mr.  Secretary,  in  stating  these  facts,  that 
you  may  know  how  strong  is  the  feeling  now  of  the  people  of  the  State 
of  New  York,  and  of  Congress  also,  against  obstructing  the  free  and 
safe  navigation  of  that  important  river  by  placing  piers  of  rock  and 
masonry  in  the  channel  of  that  great  highway  of  commerce  and  naviga- 
tion, and,  as  preparatory,  also  to  the  main  object  of  this  letter,  which 
is  to  call  your  attention  to  the  fact  that  the  old  project  of  sixteen  years 
ago,  of  building  the  Poughkeepsie  Bridge  with  live  piers  in  the  river, 
has  been  recently  revived  in  some  unaccountable  manner  as  you  will  see 
by  the  inclosed  extracts  from  New  York  papers,  and  the  i)resent  pro- 
prietors of  that  charter  propose  to  do  this  at  once^  and  without  any  au- 
thority whatever  from  Congress  for  doing  it.  They  seem  to  be  oblivious 
of  the  fact  that  Congress  has  jurisdiction  over  the  navigable  rivers  of  our 
country,  and  to  the  fact,  also,  that  in  the  recent  act  of  Congres*!,  ap- 
approved  August  5,  1886,  known  as  the  "river  and  harbor  act,"  the 
Secretary  of  War  is  requested  "to  report  to  Congress,  in  his  annual 
message,  whether  any  bridge  now  erected,  or  in  process  of  erection,  over 
any  navigable  river,  will  interfere  with  the  free  and  safe  navigation 
thereof.''  Is  it  not  remarkable  that  any  company  or  corporation  would 
ignore  all  of  these  facts,  and  persist  in  doing  the  work  which  they  are  now 
credited  with  doing  1  And  if  your  honor  will  allow  mo,  in  order  to  show 
you  the  feeling  in  the  legislature  of  New  York  on  this  subject,  I  will 
quote  very  briefly  from  a  debate  in  the  senate  when  the  last  Storm 
King  bill  was  defeated.  Senator  Newbold,  who  strongly  opposed  that 
bill,  said : 

He  was  opposed  to  the  Poaglikeepsie  bridge  also,  and  thouglit  a  million  of  dollars 
would  be  well  spent  in.  removing  the  cassions  sank. 

And  Senator  Fassett  said : 

The  clearest  objection  to  the  bill  is  that  the  Hudson  Kiver  is  a  navigable  stream, 
and  Congress  has  control  over  it.  CongroHs  has  refused  time  and  again  to  authorize 
this  bridge,  on  the  ground  that  it  impeded  navigation,  and  until  Congress  acted  the 
legiftUtare  ehonld  not. 
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And  yety  in  the  face  of  all  these  facts,  this  company  no\r  proposes, 
not  only  to  rebnild  those  two  old  piers  which  have  partly  gone  to  de- 
struction, and  to  remove  which  Senator  Newbold  said  "a  million  dollars 
could  be  well  spent,"  but  they  intend  also  to  erect  three  additional  piers 
by  the  side  of-them;  and  they-propose  to  do  this,  as  I  have  said,  with- 
out any  authority  from  Congress  whatever,  and  in  a  river  over  which 
hundreds  of  millions  of  dollars  in  trade,  traffic,  and  commerce  is  annually 
carried. 

I  trust  you  will  excuse  me  for  troubling  you  with  this  long  commuui- 
cation^  but  inasmuch  as  by  the  act  of  Congress  such  matters  come 
under  the  jurisdiction  of  your  Department,  I  have  thought  it  possible 
that  some  of  the  facts  I  have  mentioned  may  never  have  been  called  to 
your  attention. 

With  much  respect,  your  obedient  servant, 

Henby  D.  Moobe. 

Hon.  W.  C.  Endicott, 

Secretary  of  War, 


lettbe  of  the  managee  of  the  schuylee  steam  tow-boat  line, 
and  of  the  pbesedbnt  of  the  people's  line  steamebs. 

Office  of  Sohuylee's  Steam  Tow-Boat  Line, 

New  York^  November  3, 1886. 
SiB:  By  an  act  making  an  appropriation  for  the  construction,  repair, 
and  preservation  of  certain  public  works  on  riverc  and  harbors,  and  for 
other  purposes,  approved  August  5, 1886,  it  was  provided,  amongst 
other  things,  in  reference  to  the  duties  of  the  Secretary  of  War — 

He  shall  report,  at  the  same  time,  whether  any  bridges,  causeways,  or  strnotnres 
now  erected,  or  in  process  of  erection,  do  or  wiU  interfere  with  free  and  safe  naviga- 
tion. 

We  have,  therefore,  the  Honor  to  call  the  attention  of  the  Honorable 
Secretary  of  War  to  the  fact  that  in  the  Hudson  River,  opposite  Pough- 
keepsie,  there  are  already  two  serious  obstructions  made  by  the  Pough- 
keepsie  Bridge  Company,  portions  of  which  are  above  water  and  others 
below;  and  it  is  currently  rumored  that  this  bridge  company  purpose  to 
put  several  other  similar  obstructions  in  this  important  water-way.  In 
fact,  the  public  newspapers  announce  that  they  are  to  put  ten  piers  in  all 
across  the  Hudson  Biver  opposite  Poughkeepsie. 

It  cannot  be  denied  that  these  piers,  if  built,  and  those  that  are  already 
partially  done,  are  very  great  obstructions  to  the  navigation.  It  fre- 
quently occurs  that  our  tows  are  from  thirty  to  sixty  barges  and  canal- 
boats  at  a  time. 

There  is  no  occasion  for  these  obstructions,  as  there  are  places  quite 
as  easily  reached  by  railroad,  if  not  more  so,  by  bridging  the  Hudson 
River  where  no  piers  or  obstructions  of  any  kind  will  be  required. 

We  earnestly  urge  that  immediate  steps  may  be  taken,  officially,  to 
ascertain  the  facts  in  this  case,  in  oder  that  the  same  may  be  reported 
to  Congress. 

We  are,  very  respectfully,  your  obedient  servants, 

F.  W.  VosBUBaH, 
Manager  Schuyler  Steam  Tow-Boat  Line, 

W.  W.  EVBBETT, 

President  PeophPs  Line  Steamen. 
To  the  Honorable  the  Secretary  of  Wab. 
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LETTEB   OF   LIEUTENANT-COLONEL   WALTER   M'FARLAND,   CORPS    OF 

engineers. 

Engineer  Office,  U.  S.  Armv, 

New  Yorky  N  Y.,  December  23,  18SG. 

General  :  I  have  the  honor  to  report  as  follows  in  relation  to  the 
Poaghkeepsie  Bridge  now  building  across  the  Iludson  River,  complaints 
against  which  from  Henrj' D.Moore  and  from  the  manager  of  Schuyler's 
Steam  Tow-Boat  Company  were  referred  to  me  from  your  office  under 
date  of  November  10, 1880. 

The  bridge  is  being  built  under  an  act  of  the  State  of  Kew  York  in- 
corporating the  Ponghkeepsio  Bridge  Company,  passed  May  10,  1871, 
subsequently  amended  by  other  acts,  so  I  am  told  by  Mr.  Dickerson, 
the  chief  engineer  of  that  company,  extending  the  period  for  the  com- 
pletion of  the  bridge  to  January  1,  1888. 

No  authority  has  been  procured  from  Congress  for  the  construction 
of  this  bridge,  but  there  is  no  law  I  believe  requiring  this. 

The  general  requirements  of  the  amendatory  act  of  May  25, 1872,  in 
relation  to  this  bridge  are — 

^<  That  the  shore  abutments  6f  said  bridge  shall  not  be  constructed  be- 
yond the  river  line  "  of  certain  docks,  that  the  piers  of  masonry  shall 
not  exceed  <^  four  in  number,  at  a  distance  from  each  other  and  from  the 
shore  abutments  of  not  less  than  500  feet,"  and  ^^  the  elevation  of  said 
bridge  shall  be  at  least  J30  feet  above  high  water.'^ 

These  requirements  are  provided  for  in  the  plan  which  has  been  sent 
me  as  official,  and  which  I  transmit  herewith,  two  of  the  spans  being  of 
500  feet,  C  inches  each,  and  the  other  three  being  618  feet,  521  feet,  G 
inches,  and  518  feet,  respectively,  while  the  lower  chords  of  two  of  the 
spans  are  130  feet  above  high  water,  and  more  than  half  of  each  of  the 
other  three  spans  have  their  lower  chords  160  feet  above  high  water. 

This  matter  was  referred  to  General  Newton  by  letter  from  your  office 
dated  December  19, 1873,  and  ho  reported  upon  it  under  date  of  Janu- 
ary 15, 1875.    In  that  report  he  says: 

The  cross-section  remaining  after  the  piers  are  placed  in  would  still  bo  more  than 
that  of  tho  natural  river  at  Blue  Point,  below  the  city.  The  height  given  to  the 
bridge  and  tho  distance  apart  of  the  piers  offer  thd  least  possible  iucouveuience  to 
iiavigatiou.  I  recommend,  therefore,  that  no  opposition  bo  made  to  the  proposed 
structure,  provided  its  interference  with  the  river  and  with  navigation  be  Itept  within 
Iho  limits  defiued  in  the  sketches  and  letters  sent  herewith. 

I  agree  in  this  opinion.    I  send  herewith  a  letter  from  the  chief  en- 
gineer of  the  bridge  company,  with  two  blue  print  plans  of  the  bridge 
and  a  printed  copy  of  the  act  of  incorporation. 
Very  respectfully,  your  obedient  servant, 

Walter  MoFai^land, 
Brig.  Gen.  James  C.  Duane,  Lieut.  Col.  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 


bridge  of  the  minnesota  and  northwestern  railroad  across 
the  mississippi  river  at  saint  paul,  minnesota, 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasMngton^  D.  0.,  November  28, 1884. 
Sir:  Your  letter  of  the  22d  instant,  stating  that  information  has 
reached  you  of  the  intention  of  the  Minnesota  and  Northwestern  Bail- 
road  Company  to  commence  the  construction  of  a  railroad  bridge  over 
the  Mississippi  Eiver  at  Saint  Paul^  Minn.,  &c.)  has  been  received*. 
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While  the  Secretary  of  War  is  not,  in  the  absence  of  Congressional 
legislation,  authorized  either  to  approve  or  forbid  the  erection  of  bridges 
over  navigable  waters  of  the  United  States,  if  he  is  satisfied  that  any 
intended  structure  of  that  kirid  or  any  other  will  seriously  impair  the 
navigation  of  the  channels  of  the  navigable  waters  of  the  United 
States,  he  has  not  failed  to  endeavor,  through  the  Department  of 
Justice,  to  prevent  the  erection  of  such  structures*  You  are  therefore 
requested  to  inform  the  railroa-d  company  under  whose  direction  the 
proposed  bridge  is  to  be  erected,  that  if  the  navigation  of  the  Missis- 
sippi Eiver  is  to  be  seriously  impaired  or  obstructed  by  its  erection, 
proper  steps  will  be  taken  to  protect  the  interests  of  the  Government 
in  the  premises,  through  the  Department  of  Justice.  In  order  to  avoid 
possible  trouble  in  the  future  it  might  be  advisable  for  the  company  to 
obtain  the  authority  of  Congress  for  the  erection  of  the  bridge  before 
undertaking  its  construction. 
By  command  of  Brigadier-Genersd  Kewton. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 

Colonel  of  EngineerSj 
Bvt  Maj.  Gen.,  U.  8.  A. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers. 


bridges  agboss  the  mississippi  biybb  at  saint  paul,  minnesota. 

Department  op  Justice, 

Washington,  April  3, 1885. 

Sir:  I  have  to  acknowledge  the  receipt  ofyour  letter  of  March  27, 
1885,  with  inclosures  relative  to  the  proposed  construction  of  bridges 
over  the  Mississippi  Kiver  at  Saint  Paul,  Minn.    You  said : 

As  it  appears  from  said  letters  that  the  plans  of  the  proposed  brid|^e8  do  not  c<mi- 
form  to  the  requirements  of  law,  and  that  the  conHtmction  of  the  bridges  in  accord- 
ance with  said  plans  may  possibly  affect  the  interests  of  navigation,  I  heg  to  request 
that  yon  will  please  cause  sach  measures  to  be  taken  as  may  be  deemed  necessary  to 
protect  the  interests  of  the  United  States  in  the  premises. 

In  accordance  with  your  request  the  district  attorney  was  written  to 
on  February  10, 1884,  as  follows : 

It  is  claimed,  in  regard  to  the  first-mentioned  bridge,  that  while  there  is  an  author- 
ity of  law  for  its  construction,  yet  it  is  being  constructed  contrary  to  the  proyision 
of  the  act  which  provides  that  it  "  shall  not  interfere  with  the  free  navigation  of  said 
river  beyond  "what  is  necessary  in  order  to  carry  into  effect  the  rights  and  privileges 
hereby  granted,"  and  the  other  provisions  contained  in  the  second  section  of  the  said 
act.  And  in  regard  to  the  bridge  proposed  to  be  erected  by  the  railroad  company, it 
is  alleged  that  there  is  no  authority  in  law  for  the  erection  of  this  bridge.  By  refer- 
ence to  the  act,  you  will  see  that  the  city  of  Saint  Paul  is  authorized  to  erect,  Ae., 
or  to  autkorusetliQ  erection,  &c.,  of  one  or  more  foot  and  carriage  or  railroad  bridge 
and  bridges  across  the  Mississippi  River.  It  may  be  that  the  authority  for  the  erec- 
tion of  this  second  bridge  by  the  railroad  company  has  been  derived  firom  tbd'city  of 
Saint  Paul  under  the  provisions  of  this  act. 

You  are  instructed  to  investigate  the  statements  made  by  Major  Mackenzie  and  te 
report  whether  in  your  opinion  there  is  a  necessity  for  any  proceedings  at  law  or  in 
equity  for  the  ouforcemcnt  of  the  provisions  of  the  act  of  August  5, 1884,  in  respect  to 
these  bridges ;  also  under  what  authority  the  i'ailroad  company  in  fact  has  ander- 
taken  to  erect  the  draw-bridge  mentioned. 

I  have  the  honor  to  hand  yon  herewith  copy  of  District  Attorney 
Searle's  report  under  tlie  above  instructions.  He,  you  will  observe,  is 
of  the  opinion  that  for  the  reason  stated  by  him  ^*  there  is  no  necesai^ 
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for  any  proceediugs  at  law  or  in  equity  relative  to  the  two  bridges  re- 
ferred to.'^ 

I  have  to  request  that  yon  wiH  advise  me  whether  yon  are  satisfied 
with  the  conclusions  reached  by  Mr.  Searle,  or  if  not  whether  you  de- 
sire me  to  further  instruct  him,  and  how. 
Very  respectfully, 

A.  H.  Garland, 
Attorney-  OeneraU 
The  Secretary  op  War. 


letter  op  the  district  attorney  to  the  attorney-general  op 
the  united  states. 

District  op  Minnesota, 
Saint  Paulj  March  30, 1885. 

Sir  :  Eeplying  to  your  letter  of  10th  ultimo,  wherein  you  instruct 
me  to  investigate  the  statements  made  by  Major  Mackenzie,  and  to  re- 
X)ort  whether  in  my  opinion  there  is  a  necessity  for  any  proceedings  at 
law  or  in  equity  for  the  enforcement  of  the  provisions  of  the  act  of 
August  (July!)  5, 1884,  in  respect  to  two  bridges  now  being  built  across 
the  Mississippi  River  at  Saint  Paul,  one  by  the  city  of  Saint  Paul,  and 
one  by  the  Minnesota  and  Northwestern  Eailroad,  and  also  to  advise 
you  under  what  authority  the  railroad  is  building  its  bridge,  I  have  to 
say  that  immediately  upon  receipt  of  the  same  I  communicated  with 
the  city  and  the  railroad  officials  relative  to  the  matters  therein  referred 
to,  and  have  just  received  this  day  a  reply  thereto  from  the  mayor  of 
Saint  Paul.    Hence  my  delay  in  replying. 

Jl)  In  regard  to  the  city  bridge. — Upon  examining  the  .proposed  site  of 
this  bridge  I  find  that  no  steps  have  been  taken  as  yet  towards  its  con- 
struction, and  from  copies  of  letters  which  you  inclosed  me  from  Mayor 
and  City  Engineer  of  Saint  Paul,  dated  January  9  and  10, 1885,  and  a 
copy  of  my  letter  to  the  Mayor  of  Saint  Paul,  dated  February  14, 1885, 
and  the  inclosed  letter  of  the  Mayor,  dated  March,  1885,  it  would  ap- 
pear that  the  city  does  not  intend  to  begin  the  construction  of  said  bridge 
until  the  plans  therefor  have  been  approved  by  the  Honorable  Secre- 
tary of  War,  as  required  by  section  4  of  said  act.  So  far,  therefore,  as 
this  bridge  is  concerned,  I  can  see  no  necessity  for  any  action  what- 
ever, as  yet. 

(2)  In  regard  to  tJie  railroad  bridge. — I  inclose  a  letter  from  A.  B. 
Stickney,  esq.,  president  of  the  railroad,  concerning  the  whole  ground. 

It  appears  therefrom  that  this  bridge  is  being  built  under  authority 
contained  in  its  charter,  which  was  enacted  by  the  late  Territory  of 
Minnesota,  March  4, 1854,  and  is  entitled  ^'Au  act  to  incorporate  the 
Minnesota  and  Northwestern  Eailroad  Companies,"  and  several  acts 
amendatory  thereof.  It  further  appears  that  the  bridge  is  not  being 
built  under  any  authority  conferred  by  the  city  of  Saint  Paul,  pursuant 
to  the  act  of  July  5, 1884  (chapter  215)  nor  under  any  other  act  of  Con- 
gress. It  would  therefore  follow  that  chapter  281,  approved  June  4, 
1872  (17,Oen.  Stat.,  215),  is  misapplicable  to  this  bridge.  It  therefore 
follows,  as  I  understand  the  case  ot'Escanaba  and  Lake  Michigan  Trans- 
portation Company  vs.  Chicago,  107  U.  S.,  678^  that  in  the  absence  of 
any  such  act  of  Congress  the  legislature  of  Minnesota  has  full  power  to 
authorize  the  construction  of  this  bridge,  and  that  the  public  authori- 
ties of  the  United  States  have  no  power  to  interfere  with  it  upon  tJiQij: 
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own  motioD,  even  should  it  unnecessarily  obstruct  the  navigation  of  the 
river. 

But  after  examining  the  bridge,  I  am  of  the  opinion  that  it  does  not 
unnecessarily  obstruct  the  navigation  of  the  river.  There  is  a  water- 
way of  150  feet  on  each  side  of  the  pivotal  pier.  The  water-way  of  the 
bridge  at  Hastings  is  but  130  feet.  As  Hastings  is  20  miles  below 
this  bridge,  it  follows  that  every  boat  that  passes  through  this  bridge 
must  first  pass  through  a  water-way  20  feet  narrower  than  that  here 
afforded. 

I  may  add  that  most  of  the  boats  land  at  levees  below  this  bridge, 
and  that  the  commerce  above  it  is  comparatively  trifling. 

I  would  therefore  state  that  in  my  opinion  there  is  no  necessity  for 
any  proceedings  at  law  or  in  equity  relative  to  the  two  bridges  referred 
to  in  yours  of  the  10th  instant. 
BespectfuUy, 

D.  B.  Sbable, 
United  States  Attomeg. 

Hon.  Attorney-General. 


LETTER    OF  THE  SEORETART  OF  WAR  TO  THE  ATTORNEY-aSNBRAL 
OF  THE  UNITED  STATES. 

War  Department, 
Washington  City,  April  15, 1885. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  3d  instant,  with  inclosures  relative  to  the  proposed  construction  of 
bridges  over  the  Mississippi  Biver,  at  Saint  Paul,  Minnesota,  and  in  reply 
to  state,  so  far -as  the  bridge  contemplated  to  be  built  by  the  city  au- 
thorities at  that  point  is  concerned  that,  through  correspondence  and 
conference  had  by  this  Department  with  the  Mayor  of  that  city,  it  is 
believed  that  a  result  satisfactory  to  all  concerned  will  doubtless  be 
reached  at  an  early  period.  This  bridge  is  to  be  constructed  under  the 
provisions  of  an  act  of  Congress  approved  July  6,  1884.  It  appears 
from  the  communication  of  the  United  States  District  Attorney  at  Saint 
Paul,  however,  that  the  railroad  bridge  across  the  Mississippi  now  in 
process  of  construction  at  nearly  the  same  point  as  that  selected  for  the 
city  bridge,  and  underneath  it,  has  never  been  authorized  by  Congress, 
but  that  the  corporation  engaged  in  the  work  claim  to  have  been  fhUy 
empowered  in  that  behalf  by  an  act  of  the  Territorial  legislature  of 
Minnesota,  passed  in  1854,  and  acts  amendatory  thereof.  The  District 
Attorney  expresses  himself  as  satisfied  that  the  authority  claimed  is 
ample,  and  that  no  proceedings  at  law  or  in  equity  are  necessary  in  the 
premises.  In  his  conclusions  I  am  unable  to  concur,  and  beg  to  call 
your  attention  to  the  delay  which  occurred  on  the  part  of  that  officer  to 
report  upon  the  matter  submitted  to  his  care.  The  letter  of  the  Presi- 
dent of  the  railroad  company  to  him,  the  claims  in  which  he  concedes 
and  makes  the  basis  of  his  own  judgment,  bears  date  February  19,1 
1885,  while  his  own  letter  does  not  appear  to  have  been  written  until 
March  30,!  succeeding.  In  the  mean  time,  as  this  office  is  informed  by  a 
reputable  citizen  of  Saint  Paul,  such  rapid  progress  has  been  made  in 
tbe  work  that  the  piers  of  the  bridge  are  about  ready  for  the  super- 
structure to  be  placed  upon  them. 

It  is  remarked  that  while  in  the  act  authorizing  the  city  of  Saint  Paul 
to  construct  bridges  Congress  appears  t#  have  exercised  great  care  in 
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providing  proper  restrictions  as  to  the  heifafht  and  width  of  spans,  the 
railroad  bridge  is  being  built  near  the  water  and  regardless  of  the  rigbt 
of  supervision  which  has  been  repeatedly  declared  by  Congress  to  be 
inherent  in  the  General  Government.  It  is  also  remarked  that  although 
the  act  of  July  5,required  that  the  main  span  of  bridges  over  the  chan- 
nel of  the  stream  should  be  250  feet,  the  plan  submitted  for  my  approval 
contemplated  a  span  of  300  feet,  and  this  office  is  advised  that  a  pier 
of  the  railroad  bridge  placed  in  the  channel  is  40  feet  in  width. 

The  papers  relating  to  this  matter  are  herewith  returned,  and  the 

question  is  submitted  for  your  determination  as  to  what  action  shall  be 

taken  to  enforce  the  rights  of  the  Government  and  give  eii'ect  to  the 

iluty  resting  upon  it  to  protect  the  navigation  of  the  Mississippi  liiver. 

Very  respectfully,  your  obedient  servant, 

Wm.  C.  Endicott, 

Secretary  of  War. 

The  Honorable  the  Axtobney-Genebal. 


letter  op  the  attorney- generax  of  the  united  states  to 
the  secretary  of  war. 

Department  op  Justice, 

Wa^hington^  May  1, 1885. 

Sir:  Your  communication  of  April  15,  1835,  with  accompanying 
)iapers  relative  to  the  matter  of  the  railroad  bridge  across  the  Missis- 
sippi River  at  Saint  Paul,  Minnesota,  has  been  received,  and  I  beg  leave 
to  reply  as  follows : 

It  seems  a  railroad  bridge  is  being  constructed  by  the  Minnesota  and 
Northwestern  Railroad  Company  across  the  Mississippi  River  at  Saint 
I'Hul,  with  a  pivot-draw  over  the  main  channel,  under  the  authority  of 
au  act  of  the  Territory  of  Minnesota,  entitled  ^^An  act  to  incorporate 
I  lie  Minnesota  and  Northwestern  Railroad  Company,"  and  acts  amend- 
atory thereof,  and  also  under  the  alleged  authority  of  the  general  laws  of 
the  State  of  Minnesota. 

By  the  act  of  Congress  of  July  5, 1884,  chap.  215,  power  is  given  to 
the  Common  Council  of  Saint  Paul  to  erect  or  to  authorize  the  erection  of 
^'  one  or  more  foot  and  carriage  or  railroad  bridge  or  bridges  across  the 
Mississippi  River,  extending  from  such  point  or  points  to  be  selected  as 
lie  between  the  easterly  and  westerly  boundaries  of  said  city  to  a  point 
or  points  on  the  opposite  side  of  said  river,  now  known  as  the  sixth 
ward  of  said  city,"  &c.  The  act  further  provides  that  any  bridge  or 
bridges  built  thereunder  may,  by  direction  of  said  Common  Council,  be 
built  as  a  draw -bridge,  with  a  pivot  or  other  form  of  draw ;  and,  if  built 
as  a  draw-bridge,  that  the  draw  shall  be  over  the  main  channel  of  the 
river  at  an  accessible  and  the  best  navigable  point,  with  spans  giving  a 
clear  width  of  water-way  of  not  less  than  160  feet  on  each  side  of  the 
central  or  pivot  pier  of  the  draw,  &c. 

The  bridge  in  course  of  construction  by  said  company  is  located  within 
the  limits  described  in  the  last-mentioned  act,  and  while  the  spans  of 
its  draw  give  a  narrower  water-way  than  is  required  by  that  act  (it 
being  but  150  feet  on  each  side  of  the  pivot-pier),  this  bridge  in  other 
respects  fails  to  meet  the  requirements  of  the  same  act. 

Such  is  substantially  the  case  presented  by  the  papers,  and  you  sub- 
mit for  my  determination  the  question  ^<  as  to  what  action  shall  be  taken 
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to  enforce  the  rights  of  the  Goverment,  and  give  effect  to  the  daty  rest- 
iDg  npon  it  to  protect  the  navigation  of  the  Mississippi  River.^ 

As  the  Mississippi  River  above,  at,  and  for  some  distance  below  the 
city  of  Saint  Paul  is  wholly  within  the  State  of  Minnesota,  the  princi- 
ple enunciated  by  the  Supreme  Goort  of  the  United  States  in  Wilson  tw. 
the  Blackbird  Creek  Marsh  Company  (2  Pet.,  250),  Gilman  v.  Philadel- 
phia (3  Wall.,  713),  Pound  v.  Turck  (95  U.  S.,  469),  and  Escanaba  Com- 
pany  v.  Chicago  (107  U.  S.  678),  applies  to  this  case,  namely,  that  until 
Congress  acts,  and  by  appropriate  legislation  assumes  control  of  the 
subject,  the  power  of  a  State  over  bridges  across  navigable  streams  within 
its  limits  is  plenary  ;  but  that  when  this  power  is  exercised  so  as  to  un- 
necessarily obstruct  navigation,  Congress  may  interfere  and  remove  the 
obstruction.  The  power  of  Congress  to  regulate  bridges  over  naviga- 
ble waters  is  paramount,  and  where  it  comes  in  conflict  with  that  of  the 
State  the  latter  necessarily  becomes  ineffective.  Yet  in  the  case  last 
above  cited  the  court  observes  that,  "to  render  the  action  of  the  State 
invalid  in  constructing  or  authorizing  the  construction  of  bridges  over 
one  of  its  navigable  streams,  the  General  Government  must  directly  in- 
terfere so  as  to  supersede  its  authority  and  annul  what  it  has  been  done 
in  the  matter;"  and  this  doctrine  is  announced  and  recognized  in  Bridge 
Company  v.  United  States  (105  U.  S.,  470),  and  Miller  v.  The  Mayor,  &c. 
(109  U.  S.,  385),  and  especially  by  a  decision  rendered  at  the  present 
term  of  the  Supreme  Court  of  the  United  States  in  Gloucester  Ferry 
Company  v.  The  Commonwealth. 

Assuming,  then,  that  the  construction  of  the  railroad  bridge  referred 
to  is  authorized  by  the  laws  of  the  State  of  Minnesota,  this  would  seem 
to  be  isufficient  for  the  purpose,  unless  the  authority  imparted  by  those 
laws  is  in  conflict  with,  or  has  been  superseded  or  invalidated  by,  Con- 
gressional legislation.  If  such  authority  is  unaffected  by  any  existing 
law  of  Congress,  the  railroad  company  above  named  may  undoubtedly 
act  thereunder,  and  in  so  doing  it  will  only  subject  itself  to  the  risk  oi 
future  Congressional  interference. 

Congress  has  passed  no  general  law  regulating  the  erection  of  bridges 
across  the  Mississippi.  Numerous  acts  have  been  passed  by  it,  author- 
izing the  erection  of  such  bridges  at  particular  localities,  the  provisions 
whereof  are  similar  to  those  contained  in  the  aforesaid  act  of  July  5, 1884. 
That  act  does  not  expressly  prohibit  the  building  of  any  bridge  at  the 
locality  therein  described  other  than  such  as  is  authorized  thereby,  and 
whether  it  does  so  by  implication  is  a  question  of  construction.  It  de- 
clares that  *<  any  bridge  or  bridges  constructed  under  thi^  act  and  ac- 
cording to  its  provisions  and  conditions  shall  be  a  lawful  structure  or 
structures.''  If  this  affirmative  declaration  may  be  construed  to  in- 
clude the  negative  one,  viz,  that  "any  bridge  not  constructed  under 
this  act,  &c.,  shall  be  an  unlawful  structure,''  which  is  at  least  doubt- 
ful, it  would  in  effect  annul  any  authority  derived  under  the  State  to 
erect  a  bridge  of  any  sort  in  that  Jlocality. 

But  suppose  the  act  has  that  effect,  and  the  bridge  now  being  erected 
by  the  railroad  company  is  not  a  lawful  structure,  what  action,  if  any, 
are  the  officers  of  the  General  Government  authonzed  to  take  in  the 
premises!  There  is  no  law  of  Congress  under  which  criminal  proceed- 
ings can  be  instituted  by  them ;  and  without  authority  of  Congress  it 
is  questionable  whether  of  their  own  motion,  and  simply  in  vindication 
of  the  genei'jl  public  right  of  navigation,  they  can  institute  any  civil 
proceeding  on  behalf  of  the  United  States,  such  as  an  information  to 
ei]yoin  the  erection  of  the  bridge,  or  to  abate  it,  as  a  nuisance  (see  15 
Opin.,52G).    Where,  however,  the  interests  of  the  United  States  are  di- 
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rectJy  concerned,  as,  for  example,  if  the.stracture  should  tbrcalen  in- 
jury to  or  interfere  with  any  work  of  the  General  Government  for  the 
improvement  of  the  river,  a  civil  proceeding  to  protect  such  work  may 
be  instituted  in  its  behalf  in  the  proper  Circuit  Court  (U.  S.  v,  Duluth, 
1  Dill.,  469).  But  as  regards  the  right  of  navigation,  the  public  law  of 
the  United  States  appears  to  leave  the  vindication  of  this  right  wholly 
to  those  who  sustain  injury  thereto  from  unlawful  obstructions  or  other- 
wise through  the  institution  by  them  of  appropriate  civil  proceedings 
for  relief. 

I  am  accordingly  inclined  to  the  conclusion  that,  in  the  existing  state 
of  the  law,  the  facts  of  the  present  case  (as  they  appear  in  the  accom 
panying  papers)  afford  no  ground  for  a  judicial  proceeding  on  behalf  of 
the  United  States  against  the  railroad  company  5  and  that,  until  Con- 
gress makes  some  adequate  provision  upon  the  subject,  the  oflQcers  of 
the  United  States  can  in  this  case  take  no  action  "  to  enforce  the  rights 
of  the  Government  and  give  effect  to  the  duty  resting  upon  it  to  protect 
the  navigation  of  the  Mississippi  Biver." 
Very  respectfuUyi 


Hon.  Wm.  O.  Endicott, 

Secretary  of  War. 


A.  H.  Gabland, 
Attorney-  General. 


bepobt  of  majob  jabed  a.  smith,  gobps  of  engineers. 

United  States  Engineeb  Office, 

Portland^  Me.,  December  30, 188G. 
Genebal:  In  compliance  with  instructions  in  General  Orders  ITo.  7, 
from  Headquarters  Corps  of  Engineers,  dated  November  30, 1880, 1 
have  the  honor  to  submit  the  following  report : 

Eegarding  the  railroad  and  highway  bridge  between  Portsmouth,  N. 
fi.,  and  Kittery,  Me.,  my  annual  report  for  Cocheco  Eiver,  New  Hamp- 
shire, for  fiscal  year  ending  June  30, 1886,  contained  the  following  par- 
agraph: 

The  bridge  across  the  Piscataqua  Biver,  near  Portsmouth  Harbor,  has  its  draw  very 
narrow  and  badly  arranged,  so  that  it  is  generally  a  very  inconvenient,  slow,  and 
tedions  process  to  pass  vessels  through.  In  passing  through  the  draw  with  the  tide 
it  is  in  general  necessary  to  moor  the  vessel  and  allow  it  to  drop  through  the  narrow 
space  stern  foremost,  reqairing  great  pains  to  accomplish  it  without  injury. 

My  report  of  a  prelimimury  examination  on  theKennebec  Eiver,Maine, 
submitted  on  the  27th  instant,  contained  the  following  paragraphs: 

The  draw  of  the  bridge  from  Gardiner  to  Pittston  is  difficult  and  somewhat  danger- 
ous to  pass,  owing  to  the  lack  of  suitable  piers  as  guides  to  the  current  and  guards  for 
the  passing  vesscu.  I  give  this  upon  the  statement  of  pilots  and  others,  without  per- 
sonal knowledge  obtained  from  observation. 

The  bridge  seems  to  have  had  an  effect  in  forming  a  shoal  in  front  of  the  wharves 
immediately  above,  and  the  shoal  has  extended  downward  until  It  has  injured  the 
channel  through  the  draw.  Opposite  the  railroad  wharf  the  shallow  water  causes 
great  inconvenience  and  expense  in  getting  vessels  to  and  from  the  landing. 

Beferring  to  the  injuries  caused  by  a  freshet  in  1870,  the  same  report 
says: 

The  same  freshet  carried  away  the  toU-bridgo  at  Hallowell,  leaving  the  piers  in  the 
rlyer.  The  remains  of  the  bridge  piers  are  now  submerged  at  high  water  and  form  a 
dangerous  obstacle,  on  which  many  vessels  have  been  injured* 
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I  am  iiifonned  tbat  a  railroad  bridge  is  sooq  to  be  constructed  across 
the  navip^ablo  portion  of  the  York  River,  Maine,  for  the  improvement  of 
which  an  apppropriation  was  made  by  Congress  August  5, 1S8C.  So 
far  as  I  am  aware,  no  authority  has  been  obtained  from  Congress  for 
constructing  the  bridge  mentioned,  and  it  is  therefore  not  known  how 
far  it  may  cause  obstruction.  In  this  connection  it  seems  not  improper 
to  suggest  the  necessity  for  some  general  legislation  on  the  subject  of 
constructing  new  bridges  over  such  navigable  waters,  so  that  the  mat- 
ter may  be  brought  within  the  supervision  of  the  proper  department  of 
the  Government  without  special  legislation  on  each  case,  or  its  evasion 
by  constructing  bridges  without  proper  authority. 

The  points  mentioned  cover  all  that  are  known  to  exist  within  the 
limits  of  works  in  charge  of  this  office. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Engineers. 
Brig.  Gen;  Jame3  0.  Duane, 

Chief  of  EngineerSy  U.  8.  A. 


report  of  lieutenant-colonel  george  l.  gillespie,  corps  op 

engineers. 

United  States  Engineer  Office, 

Bosioiij  Mass.^  December  9, 188G. 

General:  In  compliance  with  instructions  contained  in  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  November  30, 1886,  I  bave  the  honor  to  submit  the  following  re- 
port with  reference  to  obstructions  to  navigation,  in  the  district  under 
my  charge,  as  specified  in  section  4  of  the  river  and  harbor  act  ap- 
proved August  5,  1886,  viz : 

The  bridges  whose  construction  interferes  with  free  and  safe  navi- 
gation are  limited  to  the  Fort  Point  Channel,  Boston  Harbor,  and  to 
the  Charles  Biver,  Massachusetts,  within  the  city  limits  of  Boston,  and 
are  enumerated  as  follows : 

A.— FORT  point  channel,  BOSTON  HARBOR. 

The  New  York  and  New  England  Eailroad  Bridge  interferes  with  free 
and  safe  navigation.  This  arises  chiefly  from  an  insufficient  width  of 
the  draw  openings,  and  from  the  frequent  use  of  the  bridge  by  railroad 
trains. 

(a)  Its  draw  openings  are  too  narrow.  The  bridge  is  situated  between 
the  Congress  Street  (draw  openings  43  feet  4  inches)  and  Mount  Wash 
ington  Avenue  bridges  (draw  openings  42  feet  2  inches),  being  500  feet 
from  the  former  and  1,100  feet  from  the  latter  {see  map  accompanying 
report  January  27, 1885).  Its  draw  openings  are  40  feet  7  inches  wide, 
or  2  feet  0  inches  narrower  than  the  convenience  of  navigation  demands. 

The  river  and  harbor  bill  approved  August  5, 1886,  contains  an  ap- 
propriation of  $18,750  for  the  improvement  of  this  channel ;  the  ap- 
proved project  is  for  a  channel  100  feet  wide  and  23  feet  deep,  from  the 
Congress  Street  Bridge^  eastward  to  a  junction  with  the  main  ship- 
channel.    The  pivot-piers  of  the  Congress  Street  and  Mount  Washing- 
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ton  Avenue  bridges  rest  npon  pQes  driven  29  feet  below  mean  low 
water ;  the  deepening  of  the  channel  to  23  feet  through  their  draws  may 
therefore  take  place  without  requiring  any  modification  of  the  piers. 
The  pivot-pier  of  the  New  England  ^Railroad  Bridge  rests  upon  piles 
driven  to  a  depth  of  only  22  feet  below  mean  low  water,  and  whenever 
the  Fort  Point  Channel  improvement  is  carried  beyond  that  bridge  the 
existing  pivot-pier  will  have  to  be  reconstructed  with  piles  driven  to  a 
least  depth  of  29  feet  mean  low  water,  and  with  draw  openings  not  less 
than  43  feet  4  inches  in  the  clear. 

The  reconstruction  should  take  place  at  once. 

(b)  Complaints  have  been  made  that  vessels  are  often  delayed  because 
the  draws  of  this  bridge  are  not  promptly  opened.  This  is  due  to  the 
many  trains  which  pass  the  bridge  in  quick  succession.  Under  the  law 
of  the  State  of  Massachusetts  a  railroad  train  is  allowed  fifteen  minutes 
before  and  after  its  tabular  time,  and  any  approaching  train  further 
reasonatie  time,  for  crossing  a  draw-bridge.  Hence  when  many  trains 
are  run  at  short  intervals  the  draws  may  be  continuously  closed  for 
many  hours.  The  New  England  Bailroad  runs  fifty-one  passenger  and 
fifteen  freight  trains  over  its  draw-bridge  daily.  The  same  difficulty  oc- 
curs at  the  Old  Colony  Sailroad  Bridge,  near  the  entrance  to  South 
Bay,  and  the  cause  is  the  same. 

No  alterations  of  these  bridges  can  overcome  these  difficulties  noted. 
The  inconvenience  might,  perhaps,  be  somewhat  lessened  by  a  change  in 
the  State  law. 

B. — OHARLES  RIVER,  MASSAOHTJSETTS. 

The  seven  draw-bridges  situated  between  the  river's  mouth  and  East 
Cambridge  interfere  with  free  navigation,  owing  to  their  proximity  to 
each  other. 

Although  the  problem  of  rearranging  and  modifying  these  bridges 
has  been  often  and  thoroughly  investigated,  no  practical  plan  consistent 
with  the  necessities  of  the  railroad  and  city  travel  has  been  developed. 

A  few  months  ago  the  city  made  arrangements  with  the  railroads  by 
which  the  draws  were  kept  continuously  open  for  the  use  of  vessels 
from  12  o'clock  midnight  to  4  o'clock  in  the  morning.  The  arrange- 
ment proved  impracticable,  and  was  discontinued  after  about  a  week's 
trial,  and  a  return  was  made  to  the  old  regulations  of  opening  the  draws 
at  the  convenience  of  the  railroads.  The  frequent  passing  of  trains 
renders  delays  in  opening  the  draws  unavoidable.  This  inconvenience 
is  greatest  in  connection  with  the  Boston  and  Maine  Bailroad  Bridge, 
and  the  consolidated  bridge  of  the  Eastern  and  Boston  and  Lowell  rail- 
roads, which  has  two  independent  draw-sections.  These  bridges  are 
so  near  together  that  it  is  necessary  for  the  passage  of  a  vessel  of  the 
larger  class  navigating  the  river  to  have  the  three  draws  open  at  the 
same  time.  The  time-tables  of  the  three  railways  not  being  arranged 
with  a  view  to  facilitate  navigation,  this  coincidence  of  openings  is  often 
imi)OSsible,  and  long  delays  occur.  It  is  not  unusual  for  the  draws  to 
be  closed  four  or  five  hours  continuously,  morning  and  afternoon. 

These  difficulties  cannot  be  obviated  by  any  practicable  alterations  of 
the  bridges  so  long  as  the  railroad  depots  are  kept  where  they  now  are 
and  the  approaches  to  them  across  the  river  are  made  oblique  to  the 
currents  and  concentrated  npon  a  small  area  on  the  south  shore. 

The  obstructions  to  navigation  arising  from  the  bridges  crossing  the 
*  Fort  Point  Channel  and  the  Charles  Biver  cannot  be  removed  or  dimiu- 
KNG  88 164 
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ished  by  tbe  coDStrnction  of  booms,  dikes,  piers,  or  any  otbi>r  stxQctore 
for  tbe  guiding  of  vessels. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  of  Ihigineen. 
The  Chiep  of  Engineers,  U.  S.  A. 

Note. — A  report  npon  the  obstrnctions  to  navigation  arising  from  the  bridges  i^r» 
referred  to,  made  by  Mnj.  C.  W.  Raymond,  Corps  of  Engineers,  January  17, 18ti5,  to 
comply  with  the  requirements  of  the  river  and  harbor  act  of  July  5,  1884,  was  tran«- 
mitted  to  Congress  December  Id,  1885,  and  printed  in  Senate  Ex.  Doc.  No.  12,  Forty- 
ninth  Congress,  first  session. 


REPORT  OF  LIEUTENANT-COLONEL  GEORGE  H.  ELLIOT,  CORPS  OF  EN- 
GINEERS. 

Engineer  Office,  United  States  Abht, 

^Newport,  R.  I.,  December  21, 1886. 
General  :  Eeferring  to  General  Order  Ko.  7,  Headquarters  Corps  of 
Engineers,  current  series,  respecting  tbe  interference  witb  free  and  safe 
navigation  by  bridges,  causeways,  and  otber  structures,! bave  the  honor 
to  state  that  the  only  case  of  general  complaint  within  my  district  is 
that  of  the  railroad  bridge  of  the  Boston  and  ProYidence  Railroad  Com- 
pany, which  crosses  Pawtucket(Seekonk)  River,  Bhode  Island,  near  its 
mouth,  between  the  city  of  Providence  and  East  Providence. 

About  500  feet  above  this  bridge  is  a  highway  bridge  connecting  the 
same  places,  which  has  recently  been  erected  in  lieu  of  the  old  Wash- 
ington bridge,  which  was  about  250  feet  above  the  railroad  bridge,  and 
has  been  removed. 

•  •  •  •  •  •  • 

Although  the  passage  of  the  draw  of  the  railroad  bridge  has  been 
somewhat  ameliorated  by  the  increase  of  distance  between  tbe  two 
bridges,  essentially  the  same  difficulties  are  experienced  as  before,  and 
as  stated  in  my  report  of  December  8,  1884,  which  was  transmitted  to 
Congress  December  18, 1885,  and  published  in  Senate  Ex.  Doc.  No.  12, 
Forty-ninth  Congress,  first  session. 

The  draw  of  the  new  bridge  is  well  located  near  the  middle  of  tlw 
channel  and  it  has  two  draw  openings  each  80  feet  wide  in  the  clear. 

The  draw  of  the  railroad  bridge  is  not  on  or  near  the  prolougatiou  ot 
the  draw  of  the  upper  bridge,  as  it  should  be,  but  is  near  the  eastern 
side  of  the  river  in  a  concave  bend,  and  its  single  available  draw  open 
ing  is  practically  but  about  45  feet  wide. 

The  passage  through  the  bridges  is  thus  a  very  crooked  one,  and  as 
the  currents  are  swiit,  vessels  cannot  be  taken  through  without  damage 
to  themselves  and  the  guide  piling  leading  to  the  openings  in  the  two 
draws,  and  not  infrequently  tows  get  stuck  iu  the  narrow  passage 
through  the  railroad  bridge,  suspending  navigation  for  a  time  as  well 
as  the  passage  of  trains. 

In  fact  the  only  worse  condition  of  affairs  at  the  mouth  of  the  Paw- 
tucket,  ahove  which  the  General  Government  is  improviug  the  river  at 
an  estimated  cost  of  more  than  $380,000,  would  be  a  complete  barrier 
at  the  mouth  to  all  navigation  whatever,  and  as  the  existing  condition 
cannot  be  much  longer  endured  by  the  navigation  interests  of  the  Paw- 
tucket  River,  it  is  a  striking  example  of  the  impolicy  on  the  one  hand 
of  any  corporation  or  individual  constructing  any  bridge  over  a  uaviga- 
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ble  stream,  without  first  obtaining  the  consent  of  Congress  and  the  ap- 
proval of  tne  plans  of  the  bridge,  and  on  the  other,  of  the  United  States 
permitting  such  construction  without  such  consent  and  approval. 

I  should  add  that  efforts  have  been  made  in  the  legislature  of  the 
State,  with  the  view  of  the  passage  of  a  law  by  the  State  compelling  the 
Boston  and  Providence  Bailroad  Company  to  make  the  change  desired ; 
that  is,  to  make  the  draw  of  its  bridge  conform  both  in  position  and 
width  of  draw  openings  to  the  draw  of  the  highway  bridge,  but  no  such 
law  has  yet  been  enacted,  and  the  railroad  company  claims,  as  I  under- 
stand, that  the  draw  of  its  bridge  was  made  as  directed  by  the  State, 
in  the  act  of  the  legislature  of  1^6,  authorizing  the  construction  of  the 
bridge,  and  it  will  resist  any  law  of  the  kind  referred  to  that  may  be 


Very  respectfully,  your  obedient  servant, 

Geoege  H.  Elliot, 
Lieut' CoL  of  Engineers. 
Brig.  Gen.  J.  O.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


BEPOET    OP    LIEUTENANT- COLONEL  D.  0.  HOUSTON,  CORPS  OF  ENGI- 
NEERS. 

Engineer  Opfiob,  United  States  Army, 

New  YorJcy  December  21, 1886. 
General:  In  compliance  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  dated  Washington,  D.  C,  November  30, 1886,  re- 
ferring to  section  4  of  the  river  and  harbor  act,  approved  August  6, 
1886, 1  have  the  honor  to  report  that  the  report  of  Col.  Walter  McFar- 
land.  Corps  of  Engineers,  printed  in  Senate  Ex.  Doc.  No.  12,  Forty- 
ninth  Congress,  first  session,  pages  7  to  13,  contains  all  the  information 
called  for  in  Reference  to  bridges,  &c.,  in  the  district  under  my  charge, 
the  only  change  being  in  the  Tomlinson  Bridge  crossing  the  mouth  of  the 
Quinnipiac  Biver  at  New  Haven,  Conn.  Alterations  have  been  made 
in  the  bridge,  so  that  complaints  are  no  longer  made. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut  Coh  of  Engineers. 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers  J  U.  S.  A. 


supplementary  report  op  LIEUTENANTOOLONEL  D.  C.  HOUSTON, 

corps  of  engineers. 

Engineer  Office,  United  States  Ariviy, 

New  YorJcj  January  25, 1887. 
General:  I  have  the  honor  to  report,  as  called  for  by  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  November  30, 1886,  re- 
ferring to  section  4  of  the  river  and  harbor  act,  approved  August  5, 
1886,  that  the  Washington  Bridge  across  the  Housatonio  Biver  at  Strat- 
ford, Conn.,  seriously  interferes  with  the  safe  navigation  of  the  river. 
»  This  has  but  recently  come  to  my  knowledge  through  persons  inter- 
ested in  navigation. 
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Tbe  Washington  Bridge  was  chartered  in  1803  and  rebailt  in  1872. 
It  is  a  highway  bridge  oyer  the  Honsatonic  Kiver,  Ck>nnecti€at,  be- 
tween the  town  of  Milford,  New  Haven  Coanty,  and  the  town  of  Strat- 
ford, Fairfield  County,  situated  aboat  2,000  feet  below  the  Xew  York, 
Few  Haven  and  Hartford  Railroad  Bridge.  It  is  a  wooden  stmctare. 
Howe  trass,  abont  600  feet  long.  The  clear  width  and  maximom  low- 
water  depth  of  the  seven  spans  are  as  follows,  beginning  at  the  west 
bank: 


Sptt. 

Width. 

DcpUL 

SpMi. 

Width. 

Depth. 
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83 
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83 
83 

80 

27 

SeooDd  ........................... 

23 
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Serenth. and  draw  space ........ 

7 

YoorUi 

The  draw  tarns  on  the  east  abutment,  and  when  closed  one  end  of 
the  swing  lies  over  the  east  bank.  The  riprap  protection  to  the  pier 
decreases  the  available  opening  to  70  feet.  I  am  informed  that  recently 
this  has  been  farther  diminish^  by  the  falling  in  of  a  part  of  the  abut- 
ment. The  condition  of  the  channel  above  and  below  the  bridge  would 
make  the  natural  course  of  vessels  abont  where  the  pier,  between  the 
fifth  and  sixth  spans,  now  stands  j  instead  of  which,  in  order  to  pass 
the  draw,  they  have  to  head  close  into  the  east  shore,  and  after  pass- 
ing, turn  away  from  it  abruptly.  The  difficulty  of  making  this  turn,  par- 
ticularly to  boats  in  tow,  is  increased  by  the  swift  tidal  current. 

To  remedy  this  the  fifth  and  sixth  spans  should  be  made  the  draw- 
spans.  Vessels  could  then  take  a  more  direct  course,  as  well  as  liave  9 
greater  depth  of  water.  Changing  the  present  pier  between  these  spam 
to  a  turning  pier  would  decrease  the  available  width  of  spans  to  about 
70  feet.  This  width  should  be  increased  to  that  of  the  railroad  bridge 
draw,  which  is  the  only  other  bridge  over  the  navigable  parf  of  the  river- 
Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 
Lieut  CoL  of  Engineers. 

Brig.  Oen.  J.  G.  Duaive, 

Chief  of  Engineers,  U.  8.  A 


rspobt  of  lieutenant-oolonel  henry  m.  bobbbt,  corps  of 

engineers. 

United  States  Enginebr  Office, 

Philadelphia^  Pa,j  January  7, 1887. 

Sir  :  I  have  the  honor  to  submit  tbe  following  report  in  compliance 
with  OenenJ  Orders,  No.  7,  Headquarters  Corps  of  Engineers,  United 
States  Army,  November  30,  1886,  relative  to  "  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  progress  of  erection  do  or 
will  interfere  with  free  and  safe  navigation." 

Every  bridge  over  a  navigable  stream  interferes  more  or  less  with 
"  free  and  safe  navigation."  On  the  Schuylkill  Eiver,  for  instance,  there 
are  five  bridges  below  Chestnut  street,  each  one  with  a  draw-spau  vary- 
ing from  180  feet  to  60  feet  in  width.  The  50-foot  span  shonla  have 
been  wider,  and  whenever  that  bridge  (the  Gray's  Ferry  Bridge)  is  rebuill 
the  draw-span  should  be  widened.    None  of  these  five  bridge  how- 
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ever,  i/^erfere  with  navigation  sufficiently  to  call  for  any  change  at 
present.  Above  Chestnut  street  the  bridges  have  no  dravrs,  and  it  is  * 
proposed  to  place  a  bridge  without  a  draw  one  block  lower  down,  at 
Walnut  street,  which  would  make  five  bridges  without  draws  between 
Walnut  street  and  the  dam  at  Fairmonnt,  the  head  of  navigation.  These 
bridges  are  an  obstruction  to  navigation,  which  is  thereby  limited  to 
barges  and  canal-boats,  with  an  occasional  sailing  vessel  whose  masts 
have  to  be  taken  down  to  pass  under  the  bridges.  But  the  interfer- 
ence of  these  bridges  with  navigation  is  as  nothing  compared  with  the 
interference  with  land  transportation  that  would  be  caused  by  placing 
draws  in  them.  The  Market  Street  Bridge  has  passing  over  it  a  double 
line  of  cable  cars,  while,  as  I  am  informed,  about  800  passenger  trains 
and  400  other  trains,  including  freight-cars  and  detatched  locomotives, 
cross  the  Pennsylvania  Kailroad  Bridge  daily.  All  the  commerce  above 
Walnut  street  can  be  amply  accommodated  by  barges  and  canal-boats, 
and  I  would  unhesitatingly  say  that  the  interests  of  commerce  as  a  whole 
do  not  require  draws  in  these  bridges. 

The  bridges  on  the  smaller  streams  tributary  to  the  Delaware  gener- 
ally have  draws,  but  it  would  doubtless  have  been  better  if  they  had 
been  wider.  These  bridges  are  usually  tended  by  some  one  living  near 
by,  and  I  presume  that  the  crews  of  the  boats  often  have  to  open  the 
draws  themselves,  as  it  would  not  pay  to  keep  a  bridge-tender  always 
on  the  ground.  Of  course  these  bridges  are  an  obstruction  to  naviga- 
tion, but  I  have  never  heard  of  any  complaints  on  the  subject. 

Ajs  far  as  my  information  extends  there  is  no  bridge  in  this  District 
that  is,  on  the  whole,  an  unfair  injury  to  navigation  and  commerce  when 
considered  in  connection  with  land  traffic,  while  such  bridges  as  that  at 
Gray's  Ferry  should  have  a  larger  draw  when  rebuilt. 

In  order,  however^  to  furnish  the  facts  upon  which  my  judgment  is 
based,  I  give  herewith  a  statement  of  the  facts  as  far  as  I  have  been 
able  to  learn  relating  to  all  the  brid  ges  over  navigable  rivers  in  this  district. 
Of  the  water-ways  herein  named,  the  Schuylkill  Biver,  Darby  Creek, 
and  the  Thoroughfare  back  of  the  ocean  between  Cape  May  and  Great 
Bay,  New  Jersey,  are  the  only  ones  upon  which  works  of  improvement, 
surveys  or  examinations  have  been  in  progress  during  my  charge,  and 
consequently  the  information  herein  contained  is,  except  in  the  cases 
above  named,  largely  derived  from  the  reports  of  examinations  and  sur- 
veys made  by  my  predecessors. 

BANGOOAS  BIYEB,  NEW  JEBSEY. 

This  stream  discharges  into  the  Delaware  Biver  about  12  miles  above 
Philadelphia.  The  project  for  its  improvement  proposes  the  formation 
of  a  low- water  channel  6  feet  deep  from  the  mouth  to  Centreton,  a  dis- 
tance of  7^  miles,  and  from  there  to  Mount  Holly,  a  distance  of  5i  miles, 
a  channel  5  feet  deep.  The  estimated  cost  was  $82,000.  Of  this  $20,000 
have  been  appropriated  and  applied  on  the  lower  4  miles  of  the  river. 
The  last  appropriation  was  made  in  1882. 

In  relation  to  the  bridges  crossing  this  stream  Col.  J.  N.  Macomb, 
Corps  of  Engineers,  in  his  report  under  date  of  January  4, 1831,  states : 

The  turnpike  bridge  crossing  the  river  about  1  mile  above  tbo  month,  is  a  double 
swing  bridge  with  two  openings  of  45  feet  each.  Camden  and  Am  boy  Railroad  Bridge 
is  a  bingle  swing  with  an  opening  of  30  feet.  The  bridge  is  built  at  a  bend  in  the 
river,  and  the  pier  stands  at  an  angle  with  the  currents,  offering  much  difflculty  to 
vessels  passing  np.  Bridgeboroagh  bridge  is  a  draw  sliding  along  the  axis  of  the 
bridge.  The  width  of  opening  is  30  feet.  Centreton  bridge  is  a  singlt)  swing  with  an 
opening  of  30  feet.  The  narrowness  of  these  openings  is  now  a  considerable  obstrac- 
tion  to  river  traffic,  which  the  proposed  improvement  would  render  relatively  much 
greater.    (Report  Chief  of  Engineers,  1881,  page  798.) 
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FRiuNKFORD   GREEK,  PENNSYLVANIA. 

This  creek  flows  eastward  through  the  northern  part  of  the  city  of 
Philadelphia.  An  appropriation  of  $10,000  in  1882  was  applied  to 
dredging  a  7-foot  low- water  ohannel  from  the  mouth  to  Horseshoe  Bend, 
near  Bridge  street,  or  for  a  distance  of  about  half  a  mile. 

The  creek  is  crossed  by  five  bridges,  as  follows :  At  the  ipouth,  by  a 
railroad  bridge  with  draw-span  openings  ofabout5o  feet;  one- half  mile 
above  the  mouth,  by  the  Bridge  Street  Highway  Bridge,  with  a  draw- 
span  opening  of  about  33  feet;  1  mile  above  the  mouth,  by  Orthodox 
Street  Bridge,  with  draw-span  openings  of  about  30  feet ;  2  J  miles  above 
the  mouth,  at  about  the  head  of  navigation,  by  the  Pennsylvania  Rail- 
road Bridge,  and  also  by  Fairmount  Avenue  Bridge ;  the  last  two  are 
without  draws^  The  grounds  of  the  Frankford  Arsenal  are  between  the 
mouth  of  the  creek  and  Bridge  street. 

The  officers  previously  in  charge  of  this  district  cousidered  that  if 
this  creek  was  to  be  improved  by  the  General  Government,  the  two 
lower  bridges  should  be  rebuilt,  so  as  to  give  an  available  clear  open- 
ing  of  not  less  than  100  feet. 

Frankford  Greek,  being  entirely  within  the  limits  of  Philadelphia,  is 
being  regulated  by  the  city,  and  therefore  for  several  years  past  no 
further  appropriation  has  been  recommended  for  its  improvement 

PENSAUKEN  CREEK,  NEW  JERSEY. 

This  creek  discharges  into  the  Delaware  Biver  about  opposite  the 
mouth  of  Frankford  Greek.  An  examination  of  it  was  ordered  by  Gon- 
gress  in  1882,  and  the  officer  then  in  charge,  after  such  examination, 
reported  that  it  was  not  worthy  of  improvement. 

The  distance  between  the  mouth  and  the  head  of  navigation  at  Fork 
Landing  is  about  6  miles,  and  in  this  distance  the  creek  is  crossed  by 
three  bridges,  all  of  which  are  without  draws.  The  creek  has  some 
commerce,  which,  from  the  absence  of  drawbridges,  is  restricted  to  canal- 
boats  and  scows.  The  high- water  depth  of  the  stream  is  from  5  to  G 
feet.    No  appropriation  has  ever  been  made  for  its  improvement. 

SCHUYLKILL  RIVER,  PENNSYLVANIA. 

The  project  for  its  improvement  proposes  the  formation  of  an  im- 
proved channel  from  its  mouth  to  Ghestimt  Street  Bridge,  in  the  city  of 
Philadelphia,  a  distance  of  7^  miles,  from  24  to  18  feet  deep.  The  esti- 
mated cost  of  this  improvement  was  $500,000,  of  which  $308,750  have 
been  appropriated  and  applied. 

Between  the  mouth  and  Ghestnut  Street  Bridge  the  river  is  crossed 
by  the  following  bridges :  Penrose  Ferry  Highway  Bridge,  IJ  miles  from 
mouth,  with  two  draw- span  openings,  each  of  about  180  feet ;  Baltimon* 
and  Ohio  Railroad  Bridge,  5}  miles  from  mouth,  with  a  draw-span  of 
two  openings,  each  75  feet  wide ;  Philadelphia,  Wilmington  and  Balti 
more  Kailroad  Bridge,  combined  with  a  highway  bridge,  known  as  the 
Gray's  Ferry  Bridge,  about  5^  miles  from  mouth,  with  single  draw-span 
of  about  50  feet  opening ;  Pennsylvania  Railroad  Bridge,  64  miles  from 
mouth,  with  a  draw-span  of  two  openings,  each  about  75  feet  wide ; 
South-Street  Bridge,  6J  miles  from  mouth,  with  a  draw-span  of  two 
openings,  each  75  feet  wide.  Between  Chestnut  street  and  the  Fair 
mount  dam,  a  distance  of  about  1  mile,  the  river  is  crossed  by  the 
Ghestnut  Street  Bridge,  the  Market  Street  Bridge,  the  Pennsylvania 
Railroad  Bridge,  and  the  Gallowhill  Street  Bridge,  all  without  draws. 
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WOODBURY  CREEK,  NEW  jr.USEV. 

This  creek  discharges  into  the  Delaware  Rivor  nbout  8  miles  below 
Philadelphia,  or  nearly  opposite  Fort  Mifflin.  It  forms  pr^rt  of  the 
southern  boundary  line  of  site  for  defenses  at  Red  r>;uik,  N.  J.  The 
project  for  its  improvement  propoj%ed  the  formation,  by  dredging,  of  a 
high'Water  channel  8  feet  deep  between  the  month  and  the  viihige  of 
Woodbury,  a  distance  of  about  4  miles,  at  an  estimated  cost  of  $15,000. 

In  1882  an  appropriation  of  $5,000  was  made  for  its  improvement,  but 
beyond  a  small  expenditure  for  a  survey  the  money  has  been  withheld 
until  the  funds  available  will  permit  the  formation  of  the  proposed  chan- 
nel in  a  single  season. 

The  creek  is  crossed  by  two  bridges  between  its  mouth  and  Wood- 
bury, viz,  at  1^  miles  above  the  mouth  by  a  highway  brixlge  with  a  draw- 
span  opening  of  33  feet,  and  by  th^  Crown  Point  Koad  Bridge,  1.^  miles 
higher  up,  with  a  draw-span  of  20  feet  opening.  The  commercial  sta- 
tistics of  1882  indicate  that  117  barges,  75  sloops,  18  schooners,  and  G(5 
steam  vessels  passed  into  the  creek  in  that  year. 

MANTUA  CREEK,  NEW  JERSEY. 

This  creek  discharges  into  the  Delaware  Eiver  at  a  point  about  10 
miles  below  Philadelphia.  The  project  for  its  improvement  proposed,  at 
an  estimated  cost  of  $35,000,  the  formation  of  a  low-water  channel  10 
feet  deep  at  the  mouth,  diminishing  to  4  feet  deep  at  the  town  of  Man- 
tua, situated  about  11  miles  above  the  mouth. 

In  1882  an  appropriation  of  $3,000  was  made,  but  these  funds  have 
been  withheld  until  further  appropriation  should  be  made.  No  further 
appropriations  have  been  recommended  of  late  years. 

The  creek  is  crossed  by  five  bridges  between  the  mouth  and  Mantua, 
as  follows :  A  railroad  bridge  and  a  highway  bridge  at  Paulsboix)ugh, 
with  draw-span  openings,  respectively,  of  35  and  40  feet;  a  railroad 
bridge  and  a  highway  bridge  at  Berkley  without  draw,  and  a  highway 
bridge  at  Mantua,  also  without  draw. 

DARBY  GREEK,  PENNSYLVANIA. 

This  creek  discharges  into  the  Delaware  River  about  14  miles  below 
Philadelphia.  The  river  and  harbor  act  of  August  5, 1886,  i>rovided  for 
its  examination.  No  appropriation  has  been  made  for  its  improvement 
and  the  officer  in  charge  in  reporting  thereon  did  not  consider  it  worthy 
of  improvement.  Between  its  mouth  and  the  village  of  Darby,  a  dis- 
tance of  about  7  miles,  it  is  crossed  by  five  bridges,  the  lower  three  of 
which  are  provided  withdraws.  The  remaining  two  permanent  bridges 
are  upon  tiie  upper  half  mile  of  the  creek. 

RIDLEY  CREEK.  PENNSYLVANIA. 

This  stream  discharges  into  the  Delaware  Eiver  about  16  miles  below 
Philadelphia.  An  examination  of  the  creek  was  ordered  by  Congress 
in  1880.  The  officer  in  charge  reported  that  private  parties  were  en- 
gaged in  its  improvement.  This  work  has  been  carried  to  completion 
to  a  point  about  1  mile  above  the  mouth. 

At  about  half  a  mile  above  the  month  the  creek  is  crossed  by  two  rail- 
road bridges,  one  of  which  is  provided  with  a  draw,  the  other  is  a  per- 
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laanent  bridge.  About  1  mile  above  the  mouth  is  a  highway  bridge 
without  a  draw.  Above  this  poiat  there  is  navigation  only  at  high  wa- 
ter. 

CHESTER  CREEK,  PENNSYLVANIA. 

This  stream  discharges  into  the  Delaware  Eiver  at  Chester,  Pa.  A 
survey  of  the  creek  was  ordered  in  1880  and  in  1881  and  1882 ;  $0,000 
were  appropriated  for  its  improvement.  This  amount  was  expended  in 
dredging  a  channel  7  feet  deep  between  the  mouth  and  theThird  Street 
Bridge,  a  distance  of  about  1,600  feet.  During  t^ie  winter  of  1882-'83 
the  local  authorities  of  Chester  placed  a  bridge  across  the  creek  at  a 
point  about  1,000  feet  above  the  mouth.  The  stream  is  crossed  by  five 
Bridges  within  a  distance  of  about  3,000  feet  above  the  month.  The 
lower  of  these  bridges  is  provided  with  a  draw-span  of  about  50  feet 
opening,  the  othei;  four  bridges  are  without  draws. 

RACCOON  RIVER,  NETV  JERSEY, 

This  stream  discharges  into  the  Delaware  Biver  at  a  point  about  18 
miles  below  Philadelphia.  The  project  for  its  improvement  proposed, 
at  an  estimated  cost  of  $18,000,  the  formation  of  a  channel  from  3  to  4 
feet  deep  at  low  water  from  the  mouth  to  Swedesborough,  a  distance 
of  about  9^  miles. 

In  1882  an  appropriation  of  $3,000  was  made,  but  beyond  the  cost  of 
an  examination  no  expenditures  have  been  made,  and  the  balance  is  held 
to  await  further  appropriations. 

The  river  is  crossed  by  four  bridges,  two  of  which  are  located  at 
^  Bridgeport  and  two  at  Swedesborough ;  the  former  are  provided  with 
draw-spans,  but  the  latter  are  without  them. 

SALEM  RIVER,  NEW  JERSEY. 

This  stream  discharges  into  the  Delaware  Eiver  near  Fort  Delaware, 
and  also  by  means  of  an  artificial  channel  at  a  point  about  10  miles 
above  the  natural  mouth.  The  original  project  proposed  the  dredging 
of  a  channel  8  feet  deep  at  low  water  through  the  bar  at  its  mouth  and 
the  deepening  of  the  channel  through  the  shoals  between  the  month  and 
Hoxie's  Lan£ng ;  $14,500  have  been  appropriated  for  its  improvement, 
of  which  about  $13,000  have  been  expended. 

There  are  four  bridges  below  Sharptoj^n,  two  of  which  cross  the 
natural  river  and  two  over  the  artificial  channel  previously  alluded  to. 
These  bridges  are  all  provided  with  draws. 

NORTH  BRANCH  OP  THE  SUSQUEHANNA  RIVER,  PENNSYLVANIA. 

This  part  of  the  Susquehanna  Biver  is  understood  to  extend  firom 
Wilkes  Barre  to  the  north  boundary  line  of  Pennsylvania,  a  distance  of 
about  100  miles.  No  general  project  for  the  comprehensive  improve- 
ment of  the  river  has  ever  been  adopted,  but  the  appropriations  aggre- 
gating $45,000,  have  been  applied  to  obtaining  a  low-water  channel  3 
or  4  feet  deep  through  the  worst  obstructions.  The  commerce  of  the 
river  is  trifling  and  mainly  confined  to  rafts.  No  further  apppropria- 
tions  have  been  recommended  for  its  improvementfor  several  years  past 

The  river  is  crossed  by  a  number  of  railroad  and  highway  bridges, 
which  are  presumably  without  draws.  The  reports  which  are  available 
do  not  give  information  as  to  the  number,  location,  and  character  of 
these  bridges. 
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THOBOTJGHFABE  RUNNING  BAOK  OP  THE  OCEAN  BETWEEN  CAPE  MAY 
AND  GREAT  BAY  NORTH  dP  ATLANTIC  CITY,  NEW  JERSEY. 

The  river  and  harbor  act  of  Aogast  5, 1886,  provided  for  the  exami- 
nation  of  this  water  rpate.  No  appropriation  has  ever  been  made  for 
its  improvement. 

Between  Cape  May  City  and  Great  Bay,  a  distance  of  about  Q?  miles, 
the  Thoroughfare  is  crossed  by  nine  bridges,  as  follows :  Highway  bridge 
near  Holly  Beach;  railroad  bridge  near  Anglesea;  highway  bridge  near 
Sea  Isle  City;  railroad  bridge  near  Sea  Isle  City;  highway  bridge  near 
Ocean  City ;  highway  bridge  near  Atlantic  City,  and  three  railroad 
bridges  near  Atlantic  City.  All  of  these  bridges  are  provided  witii 
draws  with  from  20  to  50  feet  openings. 

It  is  not  known  that  any  of  the  foregoing  bridges  were  constructed 
under  any  provisions  or  limitations  imposed  by  Congress  or  the  Secre- 
tary of  War,  but  they  have  probably  been  erected  under  State  or  local 
authority. 

Very  respectfhUy^  your  obedient  servant, 

Henry  M.  Egbert, 
Lieut.  Col.  of  Engineers, 

The  Chief  of  Engineers,  XJ.  S.  A. 


report  of  mr.  william  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington,  Del,  January  10, 1887. 
Oeneral:  In  compliance  with  instructions  contained  in  General 
Order  'So.  7,  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  November  30, 1886,  inviting  attention  to  section  4 
of  the  river  and  harbor  act  approved  August  5,  1886, 1  have  the  honor 
to  submit  a  copy  of  a  report,  made  under  my  direction  by.  Mr.  Charles 
Humphreys,  assistant  engineer,  containing  all  the  information  which 
could  be  obtained  at  this  time  relating  to  bridges  that  do  or  will  inter- 
fere with  free  and  safe  navigation  of  the  rivers  and  harbors  in  my  dis- 
trict. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  AgenU 
The  Chief  of  Engineers,  U.  S.  A* 


'  beport  of  mr.  charles  humphrsts,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmington f  Del,,  January  6,  1887. 
General:  In  compliance  with  yonr  verbal  inBtrnctions  I  have  the  honor  to  make 
the  foUowing  report  on  bridges  crossing  navigable  streams  in  yonr  district: 

MAT7RICE  RIVER,  NEW   JERSEY. 

At  MiUvine  there  is  a  pivot  draw-bridge  of  two  spans  of  41  feet  each  in  the  clear, 
only  one  span  available  for  navigation ;  this  span  can  be  widened  to  45  feet  by  re- 
moving ene  sidewalk  of  the  draw. 

In  case  side- wheel  boats  should  be  put  on  this  river  thoy  would  not  come  above  this 
bridge.  This  bridge  is  not  therefore  considered  an  obstruction  at  present.  The  strnct- 
vje  is  iron,  in  good  working  order  belongs  to  Cumberland  County,  Now  Jersey. 
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At  Manricetown  there  is  a  rolling  dra^-bridM  of  one  span  of  58  feet  4  inclieB  \n  tbe 
clear;  this  is  a  wooden  strnctore.  Vessels  and  steamers  pass  this  bridge  at  flood  tide 
withont  special  difficulty,  bat  going  down  stream  at  ebb  tide  are  carried  against  the 
right-hand  channel-pier.  To  avoia  this  danger  a  line  of  fender-piling  250  feet  long 
should  be  built,  as  shown  by  red  line  on  sketch  transmitted  herewith.  This  bridge  be- 
longs to  Cumberland  County.  There  is  about  5  feet  on  the  bar  at  mean  low  water; 
the  tide  rises  from  5.5  to  6  feet 

HABBOR  AT  WILMINGTON,  DELAWARE. 

At  Third  street  there  is  a  draw-bridge  opened  and  shut  by  hand.  The  commerce  of 
this  harbor  demands  that  this  bridge  should  be  maneuvered  by  steam  as  is  done  at 
Market  street,  the  next  bridge  above.  This  bridge  belongs  to  New  Castle  County, 
Delaware. 

BROADKILN  RITER,   DELAWARE. 

At  ''Drawbridge/'  Del.,  there  is  a  draw-bridge  of  two  spans  of '38.5  feet  antf  37.9 
feet  in  the  clear.  The  present  project  calls  for  40  feet  width  of  channel.  This  bridge 
is  not  considered  a  serious  obstacle  at  present. 

BROAD  CREEK,  DErJLWABB. 

The  Delaware  Division  of  Philadelphia, Wilmington  and  Baltimore  Railroad  crosses 
this  stream  2,000  feet  below  the  turning-basin,  the  head  of  navigation,  on  a  woodeu 
bridge  without  a  draw.  The  channel-span  of  this  structure  is  32  feet  wide  in  the 
clear,  with  20  feet  headway  above  mean  low  water.  The  present  project  calls  for 
50  feet  width  of  channel.  This  bridge  is  a  serious  obstruction.  It  should  have  a 
draw-span  of  56  feet  in  the  clear  to  permit  the  passage  of  side- wheel  boats.  About 
three-fourths  of  the  commerce  of  this  stream  will  pass  this  bridge  when  the  present 
project  is  completed.  The  present  200-ton  propeller-boat  has  to  lower  her  pilot-bouso 
and  smoke-stack,  and  all  vessels  have  to  lower  their  masts,  before  passing. 

About  200  feet  below  the  turning-basin  there  is  a  county  bridge  with  two  draw- 
spans  of  30  feet  and  29.3  feet.  This  bridge  answers  the  needs  of  present  commerce, 
but  it  will  probably  have  to  be  widened  to  56  feet  when  the  present  project  is  com- 
pleted.   It  is  not  considered  a  serious  obstruction  at  present 

6AINT  J0NV8  RIVER,  DELAWARE. 

There  is  a  draw-bridge  at  Barker's  Landing  with  34  feet  clear  width  of  span.  This 
is  a  wooden  structure,  and  is  so  much  decayed  that  it  will  probably  be  necessary  to 
build  a  new  bridge  in  a  year  or  two.  There  is  no  tender  employed,  and  the  steamers 
and  yeesels  have  to  make  landings  above  and  below  this  bridge  to  open  and  shut  the 
draw.  This  bridge  is  a  serious  obstruction.  The  bar  at  the  mouth  of  this  stream  will 
probably  require  two  lon^  jetties,  in  order  to  deepen  it  sutliciently  to  run  a  successful 
propeller-boat:  but  the  river  has  been  navigated  by  a  double-engine  side-wheel  boat 
of  light  drangnt. 

In  case  the  bar  at  the  mouth  is  not  improved,  it  will  be  necessary  to  resort  to  side- 
wheel  boats;  for  this  reason  these  draws  should  be  56  feet  in  the  clear.  The  draw- 
bridge at  Lebanon  has  a  clear  span  of  32  feet ;  this  span  should  be  widened  to  50  feet 
in  the  clear  and  provided  with  a  tender.  All  passing  boats  and  vessels  have  to  do  their 
own  maneuvering  at  present.  Both  of  these  bridges  could  be  widened  to  38  feet  at 
small  expense.  The  width  of  38  feet  is  suflicient  for  sailing  vessels  and  propellers. 
There  is  about  one  foot  depth  on  the  bar  at  mean  low  water.  The  tide  rises  about 
5  feet. 

DUCK  CREEK,   DELAWARE. 

There  is  a  pivot  draw-bridge  about  7  miles  below  Smyrna,  clear  span  38  feet.  This 
bridge  is  in  good  order  and  provided  with  a  tender.  Although  this  bridge  excludes 
side-wheel  boats  it  is  not  considered  a  serious  obstruction  at  present,  for  the  reason 
that  the  commerce  of  the  stream  is  carried  in  vessels  and  steamers  not  over  30  feet 
wide.  These  vessels  and  steamers  have  to  wait  for  the  tide  to  cross  the  bar  at  tbe 
mouth  of  Duck  Creek.  In  case  this  bar  is  not  deepened  it  maybe  necessary  to  use 
side-wheel  boats.  This  would  require  a  width  of  draw  of  56  feet.  This  is  a  county 
bridge.  There  is  about  3.5  to  4  I'ect  on  the  bar  at  mean  low  water.  The  tide  rises 
about  5.7  feet. 

SUSQUEHANNA   RIVKU.  MARYLAND. 

McClenahan  <&  Bro.,  Port  Deposit,  Md.,  write  as  follows  : 

*  *  •  "The  Baltimore  and  Ohio  Biiilro.ad  has  a  bridge  for  the  use  of  its  Philadel- 
phia branch,  crossing  the  Susquehanna  at  Watson's  Island.     This  bridge  is  over  a  mile 
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in  lengthy  without  any  draw,  and  has  7  pien  in  the  river  of  heavy  masonry,  with  the 
ends  up  the  river  ronnded  instead  of  pointed,  and  consequently  offeriug  considerable 
olist ruction  to  the  passage  of  ice. 

*'  It  has  two  channel-spans  each  90  feet  above  mean  tide,  but  forms  a  serious  ob- 
struction to  the  free  navigation  of  the  river,  inasmuch  as  schooners  carrying  125  tons 
and  upwards,  in  passing  np  and  down  the  river  to  and  from  Port  Depoat  and  Lapi- 
dum,  are  obliged  to  'strike'  their  topmasts  in  order  to  pass  under  the  bridge. 

"  A  large  portion  of  the  tonnaee  coming  up  the  river  to  the  above  places  is  from 
Virginia  ana  North  Carolina,  and  requires  the  use  of  sea-going  vessels :  but  now  an 
increase  in  freight  has  become  necessary  to  induce  the  captains  to  load,  because  of  the 
trouble,  expense,  and  detention  in  striking  their  topmasts  at  this  bridge. 

**  When  the  channel-spans  of  this  bridge  were  being  put  np,  temporary  piling  was 
driven  in  the  channel  of  the  river,  on  which  cribs  filled  with  stone  were  placed. 
It  is  now  alleged  that  the  stones  from  these  cribs  were  allowed  to  drop  into  the  chan- 
nel. Only  part  of  the  piles  were  taken  out.  It  is  such  an  important  matter  that 
I  would  suggest  an  investigation  of  it.  There  is  another  matter  to  which  I  would 
invite  your  attention,  and  that  is  the  present  gorged  condition  of  the  ice  in  this  river 
and  the  causes  of  it.  No  more  opportune  time  than  the  present  could  be  afforded  for 
viewing  it.  There  is  no  doubt  but  what  the  pieoi  of  the  Baltimore  and  Ohio  Rail- 
road Bndge  as  constructed  are  one  of  the  main  causes.'' 

CHOPTANK  BIVBR,  XARTLAKD. 

There  is  a  pivot  draw-bridge  at  Denton  belonging  to  the  county.  It  has  two  spans 
available  for  navigation  of  41  and  42  feet  each  In  the  clear.  Those  spans  can  be  widened 
to  47  feet  at  small  expense. 

The  present  project  of  improvement  calls  for  75  feet  channel  width  above  this  bridge. 
This  bridge  is  considered  an  obstruction  and  should  be  widened  to  56  feet  in  the  clear. 

At  Dover  there  is  a  county  bridge  with  draw-span  of  about  56  feet  in  the  clear. 
This  structure  is  not  considered  a  serious  obstruction  at  present,  although  I  am  in- 
formed that  the  present  side-wheel  boats  have  only  18  inches  clearance. 

POCOlfOKB  RIVER,  MARYLAND. 

Capt.Willard  Thomson,  superintendent  Eastern  Shore  Steamboat  Company^  writes: 
'*  There  are  two  bridges  on  said  river,  one  Just  above  and  one  Just  below  Pocomoke 
City.  The  bridge  Just  below  the  town  is  a  railroad-bridge  in  good  condition,  with 
draw  56  feet  wide.  The  bridge  above  the  town  is  a  foot  and  carriage  bridge,  and  is 
in  very  bad  condition,  with  draw  50  feet  wide.  The  draw  of  this  bridge  should  be 
made  56  feet  wide,  and  the  bridge  thoroughly  overhauled.  As  it  is  now  the  draw  is 
troublesome  and  dangerous  to  pass  through.  The  bridge  is  in  a  very  dilapidated 
condition  generally." 

CAMBRIDGE  HARBOR,  MARYLAND. 

[Under  examination.] 

There  is  a  draw-bridge  with  two  spans  of  28  feet  each  between  the  upper  and  lower 
harbor.  This  bridge  is  not  a  serious  obstruction  at  present,  but  if  the  upper  harbor 
is  improved  by  the  Government,  as  is  desired  by  the  citizens  at  present,  the  draw 
should  be  increased  to  56  feet. 

Very  respectfully,  your  obedient  servant, 

Chas.  Humphreys, 

AsHstant  Engineer, 
General  Wm.  F,  Smith, 

Vniled  States  AgenU 


SUPPLEMENTABY  BBPOUT  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES 

AGENT. 

United  States  Engineer  Office, 

Wilminfjton^  Del.,  January  11,  1887. 
General:  In  addition  to  tbo  bridges  reported  on  the  10th  instant, 
in  compliance  with  General  Order  No.  7,  Headquarters  Corps  of  En 
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gineers,  1886,  that  do  or  will  interfere  with  free  and  safe  navigation,  I 
have  the  honor  to  submit  the  following: 

INLAND  WATER-WAY  FROM  OHmCOTEAGUE  BAY,  VIRGINIA,  TO  PBLA* 
WARE,  AT  OR  NEAR  LEWES,  DELAWARE. 

At  Ocean  City  the  Wicomico  and  Pocomoko  Bailroad  cross  Ghinco- 
teague Bay  on  a  drawbridge  about  2G  feet  clear  span.  At  Fenwick'a 
Island  there  is  a  bridge  over  <^  the  Narrows  ^  withont  a  draw. 

When  navigation  is  opened  between  Little  Assawoman  Bay  and  In- 
dian Biver  Bay,  which  is  a  part  of  the  roate  of  the  ^<  inland  water-way 
from  Ghincoteague  Bay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes, 
Delaware,''  these  bridges  will  be  obstructions  to  navigation  nntil  there 
is  a  draw  of  56  feet  clear  span  placed  in  each  of  them. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 


The  Ghief  of  Engineers,  IJ.  S.  A. 


United  States  AgenL 


report  op    LIEUTENANT-COLONEL   PETER    0.  HAINS,  CORPS  OP  EN- 
GINEERS. 

United  States  Engineer  Office, 

Washington^  V.  0.,  December  16, 1886. 
Sir  :  In  reply  to  instructions  contained  in  General  Orders  No.  7,  cur- 
rent series.  Headquarters  Gorps  of  Engineers,  United  States  Army,  I 
submit  herewith  copies  of  reports  made  by  me  under  date  of  November 
5, 1884,  on  the  bridge  known  as  the  ^^  Aqueduct,"  and  under  date  of  Sep- 
tember 10,  1884,  on  the  structure  known  as  the  '•  Long  Bridge.^* 

The  circumstances  detailed  in  these  reports  have  not  altered  since 
the  dates  thereof,  and  the  structures  '<  interfere  with  free  and  safe  nav- 
igation" to  the  same  extent  to-day  that  they  did  then. 
Very  respectfullj,  your  obedient  servant, 

Peter  G.  Haihs, 
Lieut.  Col.  of  Engineers. 

The  Ghief  of  Engineers,  U.  S.  A. 


REPORT  OP  lieutenant-colonel  VHLLIAM  P.  CRAIGHILL,  CORPS  OP 

engineers. 

United  States  Engineer  Office, 

Baltimore,  Md.y  January  27, 1887. 
General  :  I  had  the  honor  January  6, 1887,  to  make  a  report  in  com- 
pliance with  the  instructions  contained  in  General  Order  No.  7,  from  your 
headquarters,  series  of  1886,  in  which  a  special  communication  relative 
to  Elk  Biver,  West  Virginia,  was  promised.  Since  that  date  I  have  been 
to  Gharleston. 

*  These  reports  are  omitted,  having  already  been  transmitted  to  Congress,  to  oom- 
ply  with  the  requirements  of  the  river  and  harbor  act  of  Jaly  5,  1884,  and  printed  as 
Benato  Ex.  Doc.  No.  12,  Forty-ninth  Congress,  first  session. 
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Eeference  is  requested  to  the  report  of  October  30, 1884,  made  in  con- 
siderable detail,  which  was  printed  and  may  be  foand  in  Senate  Ex.  Doc. 
No.  12,  Forty-ninth  Congress,  first  session,  and  to  the  report  of  Mr. 
Scott.  See  page  1599,  Appendix  CO,  Annual  Report  of  Chief  of  En- 
gineers, L886.  The  situation  is  much  the  same  as  then  explained,  with 
the  following  additions : 

A  new  bridge  has  been  built  on  the  Elk  River  at  Charleston,  which 
has  a  height  somewhat  greater  than  the  others.  It  was,  like  them, 
built  under  State  law,  and  is  too  low  in  view  of  the  possibilities  of  the 
future  increase  of  navigation,  especially  as  Mie  importance  of  that  por- 
tion of  Elk  River  has  been  enhanced  by  the  greater  depth  of  water 
caused  by  the  Dam  No.  6,  on  the  Great  Kanawha  below  it  The  bridges 
are  not.  however,  obstructions  to  navigation  at  this  time. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 
Lieut  Col.  of  Engineers. 

To  the  Chief  of  Engineers,  U.  S.  A. 


report  op  mr.  s.  t.  abert,  united  states  agent. 

United  States  Engineer  Office, 

Washington^  D.  C,  December  28, 1886. 

General  :  In  compliance  with  the  instructions  contained  in  General 
Orders  No,  7,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  November  30, 1886,  requiring  me  to  report  "  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  process  of  erection  do  or  will 
interfere  with  free  and  safe  navigation,"  I  have  the  honor  to  submit  the 
following  statement : 

It  is  reported  that  the  railroad  bridge  under  the  control  of  the  Rich- 
mond and  Danville  Railway  Company,  built  across  the  Pamunky  River, 
Virginia,  at  White  House,  about  30  miles  above  West  Point,  interferes 
with  free  and  safe  navigation.  The  complaint  made  is  that  the  channel 
through  the  draw  is  too  narrow,  and  that  the  bridge  is  not  perpendicu- 
lar to  the  line  of  the  current.  The  available  width  of  opening 's  reported 
to  be  45  feet  Vessels  passing  through  the  draw  are  swept  against  one 
or  the-other  side  of  the  opening,  and  are  injured  by  the  bolts  and  tim- 
bers of  the  fenders. 

A  similar  objection  has  been  made  to  a  bridge  built  by  the  Alexandria 
and  Fredericksburg  Railroad  over  the  Keabsco  Creek,  Virginia.  This 
creek  enters  the  Potomac  River  about  28  miles  below  Washington,  D.  C. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United  /States  Agent 

Brig.  Gen.  James  0.  Duanb, 

Chief  of  Engineers,  U.  S.  4.. 


bepobt  op  captain  f.  a.  niNMAN,  CORPS  OP  engineers. 

United  States  Engineer  Office, 

Norfolk^  Va.,  January  24,  1S87. 
General:  In  accordance  with  General  Order  No.  7,  Ileadquaitcr^ 
Corps  of  Engineers,  United  States  Army,  series  1886,  relative  to  Sii- 
tion  4  of  the  river  and  harbor  act  of  August  5, 1886|  I  have  the  honor 
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to  report  as  follows  upon  bridges,  &c.,  in  this  district  which  interfere 
with  free  and  safe  navigation. 

On  October  31, 1884, 1  made  a  report  on  this  snbject  which  has  been 
transmitted  to  Congress  and  printed  in  Senate  Ex.  Doc  No.  12,  Forty 
ninth  Congress,  first  session. 

On  April  20, 1885, 1  made  another  report  on  the  Norfolk  and  West- 
em  Railroad  , bridges  over  the  eastern  and  southern  branches  of  the 
Elizabeth  Eiver  (copy  herewith).  This  report  was  submitted  by  yon, 
through  the  Secretary  of  War,  to  the  Attorney-General  of  the  United 
States,  and  on  June  lOj  1885,  the  latter  gave  an  opinion  on  the  same 
(copy  herewith),  of  which  the  following  is  an  extract: 

•  •  «  «  •  0  • 

Upon  consideration,  I  am  of  opinion  that  the  facts  set  forth  in  the  papers  are  not  in 
themselves  safficient  to  aathorize  a  judicial  proceeding  against  said  company  <»  he- 
halfoj  the  United  States,  and  that  for  thin  purpose  authority  from  Congress  is  needed. 

In  my  communications  to  you  of  May  8  and  25 1885  (copies  herewith), 
I  reported  that  these  bridges  had  been  modified  accordingly.    •    •    • 

It  IS  understood  that  no  further  action  has  been  taken  regardin^r  the 
foregoing.    The  above  coveiB  all  facts  within  my  knowledge  and  all 
information  attainable  by  me  relative  to  this  subject. 
Very  respectfully,  your  obedient  servant, 

P.  A.  HiNMAN, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  a. 


LETTER  OF    CAPTAIN  F.  A.    HINMAK,    CORPS    OF    ENGIKEERS^  TO  THE  CUIBF  OF   BN- 

GINEKR8. 

Untted  States  Engineer  Office, 

Norfolk,  Va,,  Apnl^,  1885. 

General:  I  have  the  honor  to  state  as  follows:  On  the  11th  instant  I  reported 
to  you  that  the  Norfolk  and  Western  Railroad  Company  proposed  to  make  certain 
modifications  of  its  bridges  over  the  Eastern  and  Southern  branches  of  the  Elizabeth 
River,  Virginia ;  that  I  understood  that  the  company's  general  superintendent  io- 
tended  to  see  yon  personally  regarding  the  matter,  and  that  I  was  preparing  a  re- 
port on  the  same,  which  report  is  now  respectfnlly  submitted,  as  follows : 

In  December  last  the  United  States  Advisory  Board  to  the  Board  of  Harbor  Commia- 
sioners  of  Norfolk  and  Portsmouth,  Va.,  received  from  the  said  Board  of  Harbor  Com- 
missioners a  communication,  dated  December  16  last,  transmitting  copy  of  a  letter 
dated  December  15  last  (copy  herewith),  from  the  Engineer  of  the  Norfolk  and  Western 
Railroad,  requesting  permission  to  strengthen  the  company's  bridge  oyer  the  Eastern 
Branch  of  the  Elizabeth  River  by  trestling,  &o.  The  Board  of  Harbor  Commissionexa 
also  requested  the  opinion  of  the  Advisory  Board  regarding  same.  The  Advisory 
Board  gave  an  opinioD,  January  7  last  (copy  herewith),  adverse  to  the  request. 

Later  the  Advisory  Board  received  an  invitation  f^om  the  Board  of  Harbor  Com- 
missioners, dated  the  19th  ultimo  (copy  herewith),  to  meet  the  Board  of  Harbor  Com- 
missioners, the  Superintendent,  and  also  the  Engineer  of  the  Norfolk  and  Western 
Railroad  Company,  on  the  23d  ultimo,  at  which  time  the  last  two  were  to  submit  to 
the  Board  of  Harbor  Commissioners  an  application  (copy  herewith,  dated  the  S3d 
ultimo)  for  permission  to  drive  piles  for  strengthening  the  Norfolk  and  Western  Rail- 
road Company's  bridges  over  the  Eastern  and  Southern  branches. 

The  Advisory  Board  accepted  the  invitation,  and  I  of  course  accompanied  the  Boards 
being  a  memlier. 

The  plans  (three  copies  herewith')  of  the  company  were  submitted  and  explained 
at  the  meeting  by  the  company's  aforesaid  officers.  My  views  were  asked  thereon, 
and  I  gave  them  subHtautially  as  follows :  I  stated  that  the  said  communication  of 
the  Advisory  Board  dated  January  7  last  still  applied  to  the  plans  proposed  for  the 
Eastern  Branch  Bridge,  and  tjiat  it  also  applied  generally  to  that  proposed  for  the 
Southern  Branch  Bridge ;  that  the  solid  approaches  to  each  bridge  materiallv  con- 
traoted  the  water-way  *  that  both  bridges  crossed  the  channel  obliquely,  and  that 
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conseqnenfly  the  piers  offered  a  greater  obstruotioD  to  the  currents  thau  if  at  right 
angles.  I  called  attention  to  the  bar  that  had  reformed  just  below  the  Eastern 
Branch  Bridge  since  the  Government  bad  dredged  that  locality  to  a  depth  of  25  feet 
at  mean  low  wa^er  in  1883,  stating  that  it  was  due  in  a  great  measure  to  the  faulty 
construction  of  the  bridge.  I  also  referred  to  the  additional  pier  (larger  than  the 
others)  proposed  for  a  new  draw,  for  which  no  compensation  is  to  be  made  as  regards 
water-way,  and  objected  to  the  width  «f  the  proposed  draw  as  being  too  narrow. 
Finally,  1  stated  that  in  my  opinion  the  company  should  apply  to  the  Honorable  the 
Secretary  of  War  for  permission  to  modify  the  bridges,  and  not  to  the  Board  of  Harbor 
Commissioners,  as  the  latter  had  no  Jurisdiction  in  the  matter.  In  support  of  this 
I  cited  the  act  constituting  tbo  Board  (copy  herewith),  which  does  not  refer  to 
bridges,  stated  the  course  pursued  in  relatiou  to  other  bridges,  i&c. 

However,  the  Board  of  Harbor  Commissioners  did  grant  the  permission  by  letter  of 
the  24thnltimo  (copy  herewith),  which  was  accepted  by  the  company  by  letter  of  the 
28th  ultimo  (copy  herewith). 

Aside  from  the  foregoing  I  have  not  been  coDsnlted  at  all  by  the  company.  I  ob- 
tained the  aforesaid  copies  of  the  plans  by  applying  to  the  cOmpany^s  Chief  Engineer 
for  them^  and  Mr.  W.  H.  Peters  has  furnished  me  with  the  foregoing  copies  of  the 
correspondence  between  the  Board  of  Harbor  Commissioners,  of  which  he  is  a  mem- 
ber, and  the  officials  of  the  railroad  company.  By  permission  of  the  Advisory  Board 
I  have  had  free  access  to  the  records  of  the  Board. 

A  copy  of  my  report  to  you,  dated  October  31  last,  relative  to  these  bridges,  with 
map  accompanying,  is  transmitted  herewith.  I  also  submit  with  this  a  map  of  the 
site  of  the  Eastern  Branch  Bridge,  and  a  section  of  the  river  at  same,  from  my  survey, 
just  completed. 

The  followiag  table,  which  is  self-explanatory,  gives  data  relative  to  the  Eastern 
Branch  Bridge : 


Total  loDeth feet., 

Width  ordraw' do.. 

Total  area  of  water-way  tbroagli  bridges  at  mean  low  water square  feet. 

Total  area  of  water-way  throoKh  draw  at  meaa  low  water do. . . 


Authority, 
Captain 
Hiainan. 


664} 
11,135 


Authority, 
W.W.C^j. 


•St 


11,188 
423 


It  will  be  observed  that  the  shape  of  my  section  of  the  draw  differs  materially  from 
Mr.  Coe's,  as  well  as  the  sections  near  each  pier. 

The  following  gives  the  areas  of  the  cross-sections  of  the  wat<er-way  at  various  points 
on  the  Eastern  Branch,  shown  on  the  accompanying  map,  as  well  as  the  area  of  the 
oblique  section  at  the  Eastern  Branch  Bridge : 

Square  feet 

Cross-section  at  AB... 11,900 

Cross-section  at  GH 14,250 

Section  at  Eastern  Branch  Bridge 11,235 

Cross-section  at  CD : 13,410 

Cross-section  atEF 22,050 

It  ^ill  be  noticed  that  the  section  at  the  bridge  is  smaller  than  any  of  the  others^ 
although  oblio'ue. 

In  all  probability  the  valuable  area  just  above  the  East<em  Branch  Bridge  will  some- 
time be  dredged  to  correspond  with  that  below  by  parties  interested  in  it,  and  the 
channel  at  the  bridge  should  be  made  equally  as  good. 

It  is  evident  that  the  company's  plans  are  not  strictly  temporary.  No  businesslike 
guarantee  is  given  that  new  structures  will  ever  be  built. 

The  Board  of  Harbor  Commissioners  was  created  soleltf  for  'Uhe  preservation  and 
improvement  of  th^  harbor.''  It  is  not  thought  that  the  Board's  action  in  this  respect 
is  in  that  direction. 

In  conclusion  I  have  to  report  that,  in  view  of  the  foregoing,  I  am  of  the  opinion 
that  the  said  plans  should  not  be  executed,  and  respectfully  request  your  instructions 
as  to  the  course  to  be  pursued  by  me  if  the  company  attempts  to  carry  them  out  un- 
der the  authority  granted  by  the  Board  of  Harbor  Commissioners. 
Very  respectfully,  your  obedient  servant, 

F.  A.  HiXMAir, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers,  U.  S.  A.) 


Digitized  by  LjOOQ IC 


2684     BEPOBT    OF   THE   CHIEF    OF    ENGINEEKS^  U.  S.  ARMY. 

(FIrtk  indoneoMDt] 

Unitxd  States  Engineer  Office, 

Baltimore,  Md.,  April  23, 1885. 
Bespeetfally  forwarded  to  the  Obi«^f  of  Es^ncers. 

The  importsDce  of  the  Norfolk  aud  Weetero  Railroad  to  Norfolk  in  uach  as  to  jastify 
a  reasonable  ooncessioD  to  that  company  in  the  way  of  allowing  a  tomporary  iiicon- 
▼eftience  to  navigation  while  they  are  strengthening  their  bridges,  if  the  law  allows 
it,  and  no  nndae  obstr action  to  navigation  be  permfttefl.  It  is  donbtfnl  whether  the 
inrisdiction  of  the  Harbor  Board  extends  to  the  bridges  in  qaestion.  The  draws  were 
nadly  located  in  the  beginning  and  without  sufficient  regard  to  the  rights  of  naTi- 
gators.  The  be««t  eolation  of  the  difficulty  is  a  permanent  and  proper  rearrangement 
of  the  brid;;cs  at  once,  taking  into  consideration  all  the  interests  involved.  The  time 
asked  by  the  railroad  for  their  temporary  makeshifts  in  the  way  of  trestling  seems  too 
lonff,  even  if  any  concession  in  that  direction  be  made.  The  qaestion  of  the  jurisdic- 
tiofl  of  the  Harbor  Board  in  this  matter  and  of  the  power  and  daty  of  the  Secretary 
of  War  or  other  officials  of  the  United  States  are  legal  in  character,  and  no  opinion 
with  reference  to  them  is  cxpreased  by  me. 

Wm.  p.  Craiohhx, 
lAcMi.  Col.  o/JBa^tMers 


X«ETTBB  OF  OfllKV  SNOINEER  OF  THE  NORFOLK  AND  WS8TBBN  RAILROAD  COMPANY, 
TO  THE  PRESIDENT  OF  BUAJID  OF  HARBOR  COMMISSIONERS,  OF  NORFOLK,  VIR- 
GINIA. 

Norfolk  and  Western  Railroad  Company, 
Office  Superintendent  Eastern  Division, 

Norfolk,  Va.,  Didcember  15, 1884. 
Dear  Sir  :  We  have  in  contemplation  the  nse  of  a  considerably  heavier  type  of  en- 
gines on  the  eastern  division  (Norfolk  to  Lynchbnrg)  of  onr  line  than  are  at  present 
m  use,  and  this  necessitates  the  strengthening  of  some  and  the  entire  removal  of  other 
of  •nr  bridges.  This  work  is  now  in  hand,  and  we  desire  to  posh  it  vigorously  next 
summer  in  order  to  avail  ourselves  of  the  heavier  engines  for  our  fall  traffic.  Onr 
plans  contemplate  the  temporary  trestling  of  our  bridge  across  the  East  Branch  of 
the  Elizabeth  River,  until  such  time  as  we  can  matore  our  plans  and  arrange  to  put 
in  a  new  structure.  We  would  respectfully  ask  permission  to  temporarily  trestle  this 
structure  in  spans  of  $5  feet,  said  trestles  to  remain  for  a  period  of  four  years,  except 
fcAr  such  portions  as  may  have  been  replaced  by  a  new  etructore,  which  will  be  built 
subject  to  your  approval. 

Very  respectfully,  yours, 

W.  W.  COE, 
Chief  JEngiueer, 
Mr.  Chas.  Reid, 

President  Board  Harbor  CommiMionerB, 

Norfolk,  Ta 


LETTER  OF    VMITED    STATES  ADVISORY  BOARD    TO    THE    PRESIDENT    OF    BOARD   OF 
HARBOR  COMMISSIONERS  OF  NORFOLK,  VIRGINIA. 

Norfolk,  Va.,  January  7, 1^5. 

Dear  Sir  :  We  have  to  acknowledge  the  receipt  of  your  communication  of  the  16th 
ultimo,  transmitting  copy  of  a  communication  dated  the  15tli  ultimo,  from  Mr.  W.  W. 
Coe,  Chief  Engineer  Norfolk  and  Western  Railroad  Company,  relative  to  proposed 
modification  of  the  company's  bridge  over  the  Eastern  Branch  by  placing  trestles 
under  it  in  spans  of  25  feet,  and  asking  our  opinion  ''as  to  the  effect  of  additional 
structures  at  this  point  upon  navigation  and  upon  the  flow  of  currents  there." 

As  neither  plan  of  the  bridge  nor  map  of  its  site  accompanied  Mr.  Coe's  letter,  our 
chairman  requested  of  him  more  definite  information.  To  date  he  has  only  furnished 
us  that  contained  in  his  letters  of  the  20th  ultimo  and  3d  instant,  respectively  (copies 
herewith),  which  modifies  his  first  plan,  as  will  be  evident  to  yon.  However,  it  is 
understood  that  this  bridge,  from  abutment  to  abutment  (exclusive),  is  about  640  feet 
in  length.  Deducting  from  this  the  three  piers,  presumed  to  be  10  feet  each,  leaves 
610  feet  for  total  clear  water-way.  The  clear  water- way^,  exclusive  of  the  draw  space, 
is  about  560  feet,  which  it  is  probably  proposed  to  divide  into  twelve  spans  of  from 
45  to  50  feet  each,  supported  by  nine  trestles  4  feet  each,  making  36  feet  additumal 
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obstmotion  in  all,  or  abont  6  per  cent,  of  the  total  clear  water- way,  width  only  con- 
sidered. 

The  strnctnres  proposed  woald  probably  be  obstrnctions  for  some  crafts  that  now 
pass  nnder  the  bridge  and  not  through  the  draw.  They  would  also  act  on  the  cm- 
rent  and  chaDge  the  regimen  of  the  river  to  the  detriment  of  navigation. 

This  bridge  is  already  an  obstrnction  to  navigation,  the  draw  being  impronerly 

E laced  and  not  wide  enough  nor  deep  enongh.    Of  coarse  a  suitable  draw  should  be 
nilt  without  further  delay,  and  now  is  the  time  to  do  it. 

In  view  of  the  foregoing,  thts  Board  advisea  you  not  to  consent  to  the  modification 
proposed  by  the  company  for  this  bridge. 
Yours  truly, 

W.  T.  TBxncTUN, 
Ck>mmodore,  United  States  Navy, 
and  Chairman  of  the  Board, 

F.  A.  UlNMAN. 

Captain  of  Engineers,  U.  8.  A. 

C.  O.   BOUTELLB, 

Auiitant,  United  States  Coaet  and  Oeodetio  Survey. 
ICr.  Chas.  Reid, 

Fresident  Board  Hattwr  Omim^as^onars,  Horfolk,  Va, 


jmtteb.  ov  the  chibf  snoinbsb  of  the  norfolk  and  western  railroad  com- 
pany fro  the  chairman  x7nited  states  advibort  board. 

Norfolk  and  Western  Railroad  Company, 
Eoanoke,  Roanoke  County,  Virginia^  January  3, 1885. 
Dear  Bir:  I  send  herewith  suggestions  for  strensthening  our  bridge  across  East 
Branch,  Elizabeth  River,  by  temporary  trestling.    Please  note  that  in  the  plans  sug- 
gested the  bridge  is  suppMorted  by  piles  at  intervals  of  50  feet,  and  that  the  clear  span 
between  piles  supports  would  be  46  feet. 


We  would  like  at  an  early  date  to  make  a  practical  test  of  the  plans  submitted  bv 
iriving  one  pile  at  the  center  of  each  span,  ezceptinff,  of  course,  the  draw-span ;  al- 
lowing the  same  to  remain  not  longer  thau  two  weekiB,  unless  permission  should  in 


the  mean  while  be  granted  us  to  proceed  with  the  work  of  supporting  the  bridge  in 
the  manner  indicated. 

I  would  most  respectfully  ask  that  permission  be  granted  us  to  make  the  above- 
mentioned  test  at  an  early  date. 
Tours  very  truly, 

W.  W.  COE, 
Chief  Engineer, 
W.  T.  Truxtun, 

Commodore,  U,  8,  If.,  Chairman  Advisory  Board, 

Norfolk  and  Fortsmonth  Harbor  Commissioners,  Norfolk,  Va, 


letter  of  the  general  superintendent  of  the  norfolk  and  western  rail- 
road to  tbb  president  of  the  board  of  harbor  commissioneus  of  norfolk, 
yiroinia. 

Norfolk  and  Western  Railroad  Company, 

Boanoke,  Boanoke  County,  Virginia,  March  26,  1855. 
Dear  Sir:  The  putting  into  operation  of  the  coal  pier  at  Lambert's  Point,  and  the 
large  quantities  of  coal  oonseqently  to  be  carried  over  our  eastern  division  to  that 
point  through  Norfolk,  compeli^this  company  to  take  immediate  steps  to  provide  new 
and  heavier  motive  power  to  supply  the  place  of  the  old  and  lighter  e(]uipment,  that 
is  now  nearly  worn  out.  Before  this  can  be  done  it  is  necessary  for  the  company  to 
rebuild  or  strengthen  a  number  of  its  bridges.  The  most  important  of  these  are  the 
bridges  over  the  East  and  South  branches  of  Elizabeth  River. 

The  company  has  prepared  plans  for  the  renewal  of  these  bridges  with  structures 
adapted  to  the  heavier  class  of  engines.  A  plan  of  the  proposed  new  structure  over 
the  Eastern  Branch  is  submitted  herewith. 

Over  the  South  Branch  we  propose  to  replace  the  present  spans  with  lattice-girders 
on  the  same  iron  columns. 

In  consequence  of  the  company  having  to  expend  large  sums  of  money  at  other 
points  on  the  line  in  renewing  bridges  that  cannot  be  temporarily  strengthened,  it 
will  be  impracticable  to  renew  the  Elizabeth  River  Bridges  at  this  time* 

BNG  88—165 
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It  is  oar  intention  to  complete  South  Branch  Biidge  in  1886,  and  the  Eastern  Braneh 
Bridge  in  1887. 

The  purpose  of  this  application  is  to  obtain  from  yonr  honorable  Board  permission 
to  snpport  the  bridge  over  the  Eostern  Branch  of  Elizabeth  RItct  with  pile  tresUes 
ki  spans  of  50  feet  centers ;  and  the  bridges  over  the  Sonth  Branch  of  Elizabeth  Rirer 
with  spans  of  12i  feet  centers,  as  per  plans  submitted. 

The  granting  of  the  privilege  to  begin  this  work  at  once  will  enable  this  company 
to  make  imm^iate  arrangements  for  heavier  locomotives,  so  that  this  very  heavy 
coal  traffic  to  your  city  can  be  handled  with  advantage  and  economy. 

Should  2rour  honorable  Board  refuse  this  application  the  coal  traffic  will  be  cur- 
tailed, as  it  will  be  impracticable  to  haul  this  class  of  freight  from  Pocahontas  to 
Norfolk  and  compete  with  other  coal  ports. 

Having  the  interests  of  your  city  and  port  in  view,  I  trust  you  will  see  fit  to  taks 
favorable  action. 
Respectfully, 

Joseph  H.  Sandb, 
Omeral  Superintmiiait 
Charles  Rbid,  Esq., 

President  Board  of  Harbor  CommisHonera,  Korfolif  Va, 


xbttbb  of  the  boabd  of  habbor  commissioners  of  norfolk,  yiboinia,  to  tbi 
obnbbal  superintbndbnt  of  the  norfolk  and  western  railroad. 

Harbor  Commissioners'  Office, 

Norfolk,  Fa.,  March  24,  1885. 

Sir  :  Tour  letter  of  23d  instant,  asking  permission  to  strengthen  the  Norfolk  and 
^Western  Railroad  bridges  across  the  Southern  and  Eastern  branches  of  the  Elizabeth 
River  by  driving  piles  as  temporary  support  to  those  bridges,  was  laid  before  the 
Board  at  its  meeting  yesterday,  and  dnly  considered. 

In  accordance  with  the  action  of  the  Board,  permission  is  hereby  granted  the  Nor- 
folk and  Western  Railroad  Company  to  drive  sundry  piles,  as  indicated  and  shown  in 
the  drawings  submitted,  to  support  and  strengthen  the  present  bridges  until  the  same 
are  removea,  repaired,  or  rebuilt,  upon  the  special  pledge  and  condition  that  all  piles 
driven  under  this  permit  shall  be  fully  and  entirely  removed  betore  the  end  of  the 
year  1887. 

Your  offer  to  guarantee  that  the  depth  of  water  now  existing  in  the  eastern  branch 
shall  be  maintained  at  the  company's  expense  so  long  as  the  supporting  piles  remain, 

Erovjded  it  be  shown  to  the  satisfaction  of  the  Board  that  the  depth  or  water  there 
as  been  lessened  by  reason  of  the  piles  now  authprized  to  be  driven,  is  accepted  as  a 
condition  of  this  permit.  The  present  draw  is  complained  of  by  various  persons,  and 
we  desire  that  a  new  draw  be  placed  nearer  the  middle  of  the  river.  The  location 
laid  down  in  one  of  your  drawings  for  the  proposed  draw  will  be  acceptable  to  the 
Board  if  it  be  not  less  than  60  feet  wide,  for  which  purpose  an  additional  stone  pier 
will  becoi&e  necessaiy,  and  the  same  is  hereby  authorized  to  be  built. 
Very  respectfully, 

Charles  Reid, 

PreaideiU, 

Joseph  H.  Sands,  Esq., 

General  Superintendent  Norfolk  a/nd  Weetem  Battroad  Company, 

Boanoke,  Va. 


letter  of  THE  GENERAL  SUPERINTENDENT  OF  THE  NORFOLK  AND  WESTERN  RAIL 

road  to  the  president  of  the  board  of  harbor  commissioners  of  norfolk, 
viroinia. 

Norfolk  and  Western  Railroad  Company, 

BoamokOf  Fa,,  March  88, 1865. 
Dear  Sir  :  I  beg  leave  to  acknowledge  receipt  of  your  favor  of  the  S4th  instant, 
in  repiy  to  mine  of  the  33d,  in  the  matter  of  strengthening  the  bridges  aoross  the 
Soutnem  and  Eastern  branches  of  Elizabeth  River. 

The  condif  ons  attached  tor  this  permission  are  entirely  eatisfftotory  to  thia 
pany  and  are  accepted. 


Digitized  by  LjOOQ IC 


APPENDIX   WW ^BEI13GING   NAVIGABLE    WATERS.         2627 

I  would  be  very  much  obliged  if  you  would  make  au  arrangement  by  which  the 
depth  of  water  as  at  present  exists  be  ascertained,  so  that  we  wul  know  exactly  what 
we  may  have  to  expect. 

In  conclusion,  I  beg  to  extend  to  yourself  and  members  of  the  Board  my  appreci- 
ation of  their  conrtesy  in  connection  with  the  above  matter. 
Tours  truly, 

Joseph  H.  Sakds, 
Oentral  Superintendent. 
Charles  Reid,  Esq., 

Freeident  of  the  Board  of  Harbor  Commi8sioner$f 

Norfolk,  Va. 


LBTTBR  OF  THE  CHISF  OF  XKOINBBRS  TO  THE  BEORETARY  OF  "WAR. 

Office  of  the  Chief  of  ENonnEERS, 
Unitbd  States  Army, 
WaahimgUm,  Z>.  C„  May  1.  18H6. 
Sib:  The  river  and  harbor  act  of  July  5.  1884,  imposes  certain  duties  upon  the 
Secretary  of  War,  and  in  section  2  provides  that— 

"He  shall  also  report  whether  any  bridges,  causeways,  or  structures  now  erected, 
or  in  process  of  erection,  do  or  will  interfere  with  free  and  safe  navigation,  and  if 
they  do  or  will  so  inteifere  to  report  the  best  mode  of  altering  or  constructing  such 
bridges  or  causeways  so  as  to  prevent  any  such  obstructions.*' 

The  reports  upon  this  clause  were  not  received  in  time  for  submission  to  Congress 
at  its  last  session,  but  are  now  in  preparation  and  will  be  submitted  to  the  Secretary 
of  War  in  time  for  the  action  of  the  next  Congress.  Among  the  reports  received  is 
one  from  Capt.  F.  A.  Hinman,  Corps  of  Engineers,  reporting  that  the  bridges  of  the 
Norfolk  and  Western  Railroad  Company  crossing  the  Southern  and  Eastern  branches 
of  the  Elizabeth  River  at  Norfolk,  Va.,  obstruct  the  navigation  of  that  river,  and 
recommending  certain  modifications  to  comply  with  the  requirements  of  the  act.  In 
the  meantime,  as  will  appear  from  the  accompanying  report  of  Captain  Hinman.  dated 
April  20,  the  Norfolk  and  Western  Railroad  Company  propose  to  enter  upon  the  work 
of  strengthening  their  bridges  (with  the  ultimate  view  of  modifying  them)  in  such  a 
way  as  will  addfurther  obstructions  to  navigation,  and  while  as  stated  by  Lieut.  Col. 
W.  P.  CraighiU,  Corps  of  Engineers,  in  forwarding  Captain  Hinman's  report,  "  the 
importance  of  the  Norfolk  and  Western  Railroad  to  Norfolk  is  such  as  to  justify  a 
reasonable  concession  to  that  company  in  the  way  of  allowing  a  temporary  incon- 
venience to  navigation  while  they  are  strengthening  their  bridges,  if  the  law  allows 
it,  and  no  undue  obstruction  to  navigation  be  permitted,"  it  is  thought  that  the  sub- 
ject is  of  sufficient  importance  to  warrant  action  by  the  United  States  authorities,  if 
such  action  can  be  legally  taken.  The  report  required  by  the  section  of  the  river  and 
harbor  act  above  quoted  not  having  been  submitted  to  Congress,  it  is  doubtful  whether 
action  be  taken  under  it  in  the  absence  of  further  or  of  any  other  legislation  on  the 
subject,  and  the  matter  is  accordingly  submitted  for  consideration  and  such  instruc- 
tions as  may  be  deemed  advisable. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers^ 
Brig,  and  Bvt.  Mai.  Gm. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 


IXTTBR  OF  THE  SECRETARY  OF  WAR  TO  TBE  ATTORNEY- GENERAL. 

War  Department, 
WaeUfigton  City,  May  11,  1885. 
Sir  :  I  have  the  honor  to  invite  your  attention  to  the  inclosed  letter  dated  the  1st 
instant,  f^om  the  Chief  of  Engineers,  and  accompanyinfi;  papers,  from  which  it  will 
be  seen  that  the  bridges  of  the  Norfolk  and  Western  Railroad  Company  crossing  the 
Southern  and  Eastern  branches  of  the  Elizabeth  River  at  Norfolk,  Va.,  obstruct  the 
navigation  of  that  river.  It  will  also  be  seen  from  the  report  of  Capt.  F.  A.  Hinman, 
Corps  of  Engineers,  inclosed  herewith,  that  the  said  company  propose  to  enter  upon 
the  work  of  strengtiiening  their  bridges  (with  the  ultimate  view  of  modifying  them) 
in  snol  /%  way  as  will  add  further  obstruction  to  navigation. 
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It  is  thought  by  the  Chief  of  Eogineeis  that  the  subject  is  of  sufficient  important 
to  warrant  action  by  the  United  States  anthorities,  if  such  action  can  be  legally  taken. 
I  beg,  therefore,  to  request  that  yon  will  take  such  action  in  the  case  as  may  be  neces- 
sary to  protect  the  interests  of  the  Government. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Endicott, 

Secretary  of  Wv. 
The  Honorable  the  Attobnst-Gxnxbal. 


lbttbr  of  thb  attobnet-gexeral  to  the  secretary  of  wab. 

Department  of  Justiob, 

Waehington^  June  16, 1885. 

Snt:  I  return  herewith  the  papers  which  accompanied  your  letter  of  the  llthultiiDO^ 
in  relation  to  the  bridges  of  the  Norfolk  and  Western  Railroad  Company  aeross  the 
Southern  and  Eastern  branches  of  Elizabeth  River  at  Norfolk,  Va. 

It  appears  by  these  papers  that,  in  the  view  of  officers  of  Ensineers'  Department, 
those  oridees  are  already  an  obstruction  to  navif^ation,  and  that  the  work  of 
strengthening  them,  as  proposed  by  said  company,  will  add  to  the  obstruction.  Thia 
matter  is  thought  to  be  of  sufficient  importance  to  warrant  action  by  the  United  States 
authorities,  if  such  action  can  be  legally  taken. 

Upon  consideration,  I  am  of  opinion  that  the  facts  set  forth  in  the  papers  are  not  in 
themselves  sufficient  to  authorize  a  judicial  proceeding  against  said  company  l«M«(f 
of  the  United  StaieB,  and  that  for  this  purpose  authority  irom  Congress  is  needed.  In 
connection  with  this  pointy  I  beff  to  refer  to  my  ophiion  of  May  1,  1886,  in  the  matter 
of  the  construction  of  a  railroad  bridge  across  the  Mississippi  at  Saint  Paul,  wherein 
the  sublect  of  authority  of  officers  or  the  Oovemment  to  institute  proceedings  in  iti 
behalf  in  oases  like  the  present  is  ftdly  examined. 

I  suggest  that  the  proper  course  to  take  in  the  present  case  is  indicated  by  the  fol- 
lowing provision  in  section  2  of  the  act  of  July  6.  1884,  chapter  229:  *'He  (the  6eo* 
retU7  of  War)  shall  also  report  (to  Congress)  whether  any  bridsee,  causeways,  or 
structures,  now  erected  or  in  process  of  erection,  do  or  will  intertere  with  firee  sod 
safe  navigation,  and  if  the^  do  or  will  so  interfere,  to  report  the  best  modo  of  alter- 
ing or  oonstmoting  such  bridges  or  cause  ways  so  as  to  prevent  any  such  obstructions.* 
I  am,  sir.  very  respectfnUy, 

^  A.  H.  Garland, 

Attomejf'GeneroL 

The  Siobbtart  of  War. 


LBTTBRS   of  OAFTAIir  F.  ▲•  BINMAN,   CORPS  OF  ENGINEERS,  TO  TBS  CHIEF  OF  IV- 

OINEERS. 


Unitbd  States  Engineer  Officb, 

Norfolk,  ra.f  May  8,  1885. 
General  :  I  have  the  honor  to  report  that  a  pier  has  been  placed  under  the  center 
of  each  of  the  six  spans  (other  than  the  draw-span)  of  the  Norfolk  and  Western  Bail- 
road  Companv's  bridge  over  the  Southern  Branch  of  the  Elizabeth  River,  Virginia, 
composed  of  four  piles  connected  together  about  as  shown  on  plan  of  same  sent  yon 
witn  my  report  thereon  of  the  20th  ultimo. 

very  respectfully,  your  obedient  servant^ 

F.  A.  HiNMAN, 
Captain  of  Engin 
The  Chief  of  Enginbbrs,  U.  S.  A. 


Unttrd  Statrs  Engineer  Office, 

yorfolk,  Va.,  May  25,  188K. 
General  :  I  have  the  honor  to  report  that  three  piers  have  been  placed  under  each 
«f  the  three  spans  (other  than  the  draw-span)  of  the  Norfolk  and  Western  Bailroad 
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Company's  bridge  over  the  Eastern  Branch  of  the  Elizabeth  River.  Virginia,  each 
oonjlposed  of  fonr  piles  connected  together  abont  as  shown  on  plan  oi  same  sent  yon 
with  my  report  thereon  of  the  20th  nltimo. 

Very  respectfally,  yonr  obedient  servant, 

F.  A.   HiNMAN, 
Captain  of  Engineers. 
The  Chibf  of  Enginekbs.  U.  S.  A. 


report  of  captain  w.  h.  bixby,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington^  N.  0.,  December  18,  1886. 
Sir  :  In  accordance  with  the  instrnctions  of  General  Orders  No.  7, 
Headqnarters  Corps  of  Engineers,  United  States  Army,  Washington, 
D.  0.,  30th  November,  1886, 1  have  to  submit  herewith  a  report*  upon 
the  bridges,  causeways,  &c.^  which  interfere  with  the  free  and  safe 
navigation  of  the  rivers  within  the  district  in  my  present  charge, 
Very  respectfully,  your  obedient  servant, 

W.  fl.  BlXBY, 

Captain  of  Engineers. 
The  Ohief  of  Engineers,  U.  S.  A. 


report  of  colonel  q.  a.  gillmorb,  corps  of  engineers. 

United  States  Engineer  Office, 

New  York,  January  22, 1887. 
General:  In  conformity  with  General  Orders  No.  7,  Headquarters 
Gorps  of  Engineers,  series  1886, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  "bridges,  causeways,  or  structures  now  erected,  or  in 
process  of  erection,"  that  "do  or  will  interfere  with  free  and  safe  navi- 
gation''within  the  district  in  my  charge. 

ASHLEY  RIVER,  SOUTH  CAROLINA. 

The  bridge  recently  built  across  this  river  at  Charleston  has  a  pivot- 
draw  of  two  openings  of  75.6  feet  and  75.8  feet,  respectively.  It  is  lo- 
cated near  the  west  bank  of  the  river. 

An  obstruction  is  formed  here  to  the  extent  that  some  difficulty  is  ex- 
perienced in  passing  through  when  tidal  currents  are  strong.  It  is 
probable  that  the  passage  would  be  easier  if  the  draw  was  nearer  the 
center  of  the  river. 

BDISTO  RIVER,  SOUTH  CAROLINA. 

(1^  The  bridge  of  the  South  Carolina  Bailroad  near  Bramchville  has 
no  araw.  It  is  a  single  fixed  span  wooden  bridge.  It  forms  no  ob- 
struction at  present  while  navigation  is  confined  to  rafting,  but  will  prob- 
ably do  so  when  the  Edisto  shall  have  been  improved  for  l^ghtdraught 
steamers,  as  contemplated  by  the  existing  project. 

*  These  reports  are  omitted,  having  already  been  transmitted  to  Congress,  Decem- 
ber 28,  1H85.  to  comply  with  the  requirements  of  the  river  and  harbor  act  of  July  5, 
1864,  and  printed  in  Senate  Ex.  Doc.  No.  12,  Eorty-ninth  Congress,  first  session. 
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(2)  Three  conntry-road  bridges,  Cooner's,  Bichardson's,  and  Ganaday's, 
cross  the  stream  at  reaches  to  be  improved  for  steamboat  uavigation. 
When  this  improvement  shall  have  been  accomplished  they  will  obstract 
the  passage  of  steamers.  At  present  they  do  not  interfere  with  raft 
navigation. 

(3)  The  Charleston  and  Savannah  Railroad  Bridge  at  Jacksonboroagh 
has  a  pivot  draw,  one  opening  48  feet  wide.  The  bottom  chord  is  at  an 
elevation  of  8  feet  above  high-water  mark.    It  is  a  new  structure. 

The  bridge  itself  does  not  interfere  with  navigation,  bnt  the  passage 
for  rafts  as  well  as  the  draw-opening  is  obstructed  by  [>iles  of  the  former 
bridge,  which  were  not  cut  off  low  enough,  and  which  also  cause  an  ac- 
cumulation of  drift-logs.  The  railroad  company  should  be  required  to 
remove  these  piles. 

8ALEIEHAT0HIE  RIVER,  SOUTH  OAROLINA. 

(1)  Toby's  Bluff  Bridge  is  too  low,  and  one  bent  is  so  much  in  tlie 
channel  as  to  interfere  with  raft  navigation. 

(2)  The  Charleston  and  Bavannah  J^ilroad  Bridge  has  no  draw.  The 
opening  is  38  feet.  The  river  is  navigable  for  several  miles  higher  np 
for  light-draught  steamers;  but  their  passage  is  obstructed  by  the 
bridge.  ^ 

SAVANNAH  RIVER,  GEOROIA. 

The  bridge  of  the  Port  Royal  Bailroad,  about  4  miles  below  Augusta, 
Ga.,  gives  some  trouble  to  steamboats  at  high  stages  of  the  river,  al- 
liiough  provided  with  a  draw  about  90  feet  wide.  The  trouble  is 
caus^  by  the  structure  making  an  angle  of  about  75  degrees  with  the 
current,  tbe  piers  being  perpendicular  to  the  axis  of  the  bridge.  The 
draw  is  not  considered  to  be  located  near  enough  to  the  South  Carolina 
bank  of  the  river  to  afford  Uie  best  passage  for  steamboats. 

ALTAMAHA  RIVER,  GEORGIA. 

The  Savannah,  Florida  and  Western  Railroad  Bridge  at  Doctortown 
has  no  draw.  The  steamboats  now  plying  on  the  river  have  low  pilot- 
houses and  hinged  chimneys,  and  can  pass  under  the  bridge  with  little 
difficulty.  With  the  contemplated  improvement  of  navigation,  how- 
ever, this  bridge  will  be  more  or  less  wdl  obstacle  and  should  be  pro- 
vided with  a  draw. 

The  above  named  are  the  only  structures  in  my  district,  known  to 
me,  which  "do  or  will  interfere  with  free  and  safe  navigation.'' 
Very  respectfully,  your  obedient  servant, 

Q.  A.  OiLLMORE, 

Colonel  of  EngineerSy 
jBvt.  Maj.  Oen.j  U.  A  A. 
Brig.  Gen.  James  0.  Duane, 

Chief  of  EngineerSf  U.  S.  A. 


report  of  lieutenant  williak  m.  blaoe,  corps  of  engineers. 

United  States  Engineer  Office, 

Jacksonville^  Fla.y  December  21, 1886. 
Sir  :  In  compliance  with  General  Order  No.  7,  Headquarters  Corps  of 
Engineers,  Washington,  November  30, 188G,  I  have  the  honor  to  report 
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that  to  the  best  of  my  knowledge  there  are  no  bridges,  causeways,  or 
stractnres  now  erected  or  in  process  of  erection  in  this  district  which 
do  interfere  with  free  and  safe  navigation. 

Eegarding  the  bridges  over  the  Saint  John's  Eiver  and  its  tribata- 
ries,  I  would  respectfully  invite  attention  to  the  report  of  Oapt.  William 
T.  Bossell,  Oorps  of  Engineers,  dated  August  dO,  1884,  to  the  effect 
that  there  were  none  that  interfere  with  navigation. 

The  following  railroad  bridges  will  have  to  be  arranged  with  draw- 
spans  should  the  rivers  they  cross  be  improved  by  the  United  States 
above  their  sites,  viz : 

Withlaooochee  River. — Bridge  at  Pemberton's  Ferry,  used  by  the 
Florida  Southern  and  South  Florida  Bailroad  Companies  -,  bridge  at 
^^  Withlacoochee,''  used  by  the  Florida  Eailway  and  Navigation  Com- 
pany. 

Fease  Biver. — A  bridge  between  Owens  and  Fort  Ogden,  used  by  the 
Florida  Southern  Bailroad  Company. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Mrst  Lieut.  ofUngineeri, 

The  Chief  op  Engineers,  TJ.  S.  A. 


report  of  captain  r.  l.  hoxib,  oorps  of  engineers. 

United  States  Engineer  Office, 

Montgomery^  Ala.y  February  6, 1887. 
General  :  In  compliance  with  Oeneral  Order  Fo.  7,  Headquarters 
Corps  of  Engineers,  United  States  Army,  November  30, 1886,  inviting 
attention  to  section  4  of  the  river  and  harbor  act,  approved  August  5, 
1886,  and  requiring  report  thereon,  I  have  the  honor  to  submit  the  fol- 
lowing report  of  structures  now  erected,  or  in  process  of  erection,  which 
do,  or  will,  interfere  with  free  and  safe  navigation. 

COOSA  RIVER,   GEORGIA  AND  ALABAHA. 

•  •••••  • 

The  Columbus  and  Western  Bailway  Company  liave  just  commenced 
building  a  bridge  across  the  Coosa  Kiver  near  Childersberg,  Ala.  It 
will  be  an  iron  bridge  650  feet  long.  Length  of  first  two  spans,  150  feet 
each :  third  span,  200  feet,  and  fourth  span,  150  ieet.  Eeight  of  lower 
chord  above  lower- wat43r  mark,  40  feet;  above  high-water  mark,  5  feet 

The  piers  will  be  of  stone  upon  solid  rock  foundation.  There  will  be 
no  draw  in  the  bridge,  but  the  200-foot  span  will  be  put  in  with  a  view 
to  make  a  draw  of  it  when  necessary. 

I  am  informed  that  the  Bome  and  Decatur  Railroad  Company  con- 
template building  a  bridge  over  the  Oostenaula  lliver,  near  Rome,  Ga., 
but  I  have  as  yet  been  unable  to  ascertain  the  proposed  character  of 
the  structure,  or  to  get  any  definite  information  from  the  parties  inter- 
ested. 

OOMULGEE  RIYER,  GEORGIA. 

•  •••••• 

The  bridge  of  the  Covington  and  Macon  Railroad  (finished  October, 
1886),  crossing  the  0<;mulgee  River  ab«)at  1  mile  below  that  of  the  Cen- 
tral Railroad  at  Macon,  Ga.,  is  an  obstruction. 

This  bridge  is  located  on  the  site  of  the  Macon  and  Augusta  Railroad 
crossing,  and  consists  of  a  30-foot  span  from  the  abutment  on  the  right 
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bank  to  the  first  pier,  a  120-foot  span  to  the  second,  and  a  150-foot  span 
to  the  third ;  under  this  span  is  the  channel,  with  good  river  above  and 
below.  Another  150-foot  span  connects  with  the  fourth  pier,  which  is 
on  the  left  bank  of  the  river.  The  mouth  of  Walnut  Creek  is  crossed 
by  a  180-foot  span  to  the  fifth  and  last  pier,  and  from  this  pier  to  the 
abutment  on  the  left  bank,  a  distance  of  300  feet,  there  are  twenty-one 
bents  of  trestle.  The  four  spans  are  of  Whipple  truss  with  22, 24J,  244, 
and  27i  depth  of  truss,  the  lower  chord  being  30  feet  above  low  water. 
The  piers  consist  of  two  lOfoot  steel  tubes,  filled  with  concrete. 
No  arrangement  has  been  made  for  the  passage  of  steamboats. 

OOONEE  BIYER)  GEOBGIA.  • 

•  •  •  •  •  •  • 

A  tramway  and  wagon  bridge  crosses  the  Oconee  Eiver  at  Dublin, 
6a.  The  distance  from  abutment  to  abutment  is  265  feet,  and  is  crossed 
by  four  60-foot  and  one  25-foot  spans.  Arrangement  has  been  made 
for  draw  on  the  right  bank,  both  of  the  60-foot  openings  being  available 
at  all  stages  of  water  for  the  passage  of  steamboats.  The  crossing  is 
in  the  bight  of  a  bend,  but  the  approach  is  good  in  both  directiona;  the 
draw  is  a  Howe  truss,  the  .lower  chord  of  which  is  27  feet  above  low 
water.    Piers  are  of  trestle  anchored  with  rock. 

FLINT  BIVEB,  GEOBGIA. 

•  •  •  •  •  •  • 

The  A.,  P.  &  L.  E.  B.  contemplate  building  a  bridge  across  the 
Flint  Eiver  between  Albany  and  Montezuma  at  a  point  known  as  Gum 
Creek,  40  miles  below  Montezuma.    No  definite  information  has  been 

received  from  the  parties  interested. 

•  •••••• 

ALABAMA  BIYEB,  ALABAMA. 

A  wagon-bridge  crosses  this  river  at  the  town  of  Selma,  Ala. ;  it  is 
provided  with  a  draw-span  having  an  available  opening  for  navigation. 
The  location  of  the  bridge  and  of  the  draw-span  are  badly  chosen,  and 
the  draw  requires  supplementary  works  to  assist  the  passage  of  boats 
through  it. 

By  direction  of  the  Secretary  of  War  the  owners  of  the  bridge  were 
notified  April  19, 1886,  •  •  •  "to  prepare  a  channel  for  the  passage 
of  boats  between  the  pivot-pier  and  the  north  bank  for  all  stages  of 
water  exceeding  a  24-foot  stage ;  the  width  of  channel  to  be  75  feet,  and 
the  depth  4  feet  when  the  river  is  at  a  24-foot  stage.  At  the  same  time, 
5  cast-iron  snubbing-posts  to  be  planted  securely  in  the  bank,  and  aU 
as  indicated  in  the  accompanying  sketch.  This,  with  the  understand- 
ing that  if  at  any  time  in  the  future  it  should  be  necessary  to  provide 
further  facilities  for  navigation,  the  bridge  company  shall  then  be 
required  to  alter  and  change  the  said  bridge  at  its  own  expense  in 
such  manner  as  may  be  proper  to  secure  free  and  safe  navigation  with- 
out impediment."  No  information  has  been  received  that  this  work  has 
been  done. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

E.  L.  HoxiE, 
Captain  of  Engineern. 
The  OniEF  op  Enginebes,  U.  S.  A. 

Note. — Beference  to  such  bridges  as  were  reported  by  Captain  Hoxie  to  oomply 
with  river  and  harbor  act  of  1884,  are  omitted  in  the  above.  For  which  see  Senala 
Ex.  Doc.  No.  12,  Forty-ninth  Congress,  first  session. 
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bepobt  of  major  a.  n.  damrell,  corps  of  engineers. 

United  States  Engineer  Offioe, 

Mohilej  Ala.j  February  3, 1887. 
Sir  :  In  compliance  with  General  Oiders  No.  7,  November  30, 1886, 
I  have  the  honor  to  report  the  railroad  bridge  (Alabama  and  Great 
Southern)  (grossing  the  Tombigbec  Elver  at  Jones's  Bluff,  Alabama,  now 
erected,  interferes  with  free  and  safe  navigation. 

A  railroad  bridge  (West  Alabama)  is  in  process  of  erection  across  the 
Tombigbee  Eiver  at  Jackson,  Ala.,  bat  in  the  absence  of  any  informa- 
tion as  to  the  set  of  the  current  at  different  stages  of  water  it  is  impos- 
sible to  state  at  present  whether  it  will  or  will  not  interfere  with  &ee 
and  safe  navigation. 

Very  respectfdUj,  your  obedient  servant, 

A.  N.  Damrell, 


The  Chief  of  Engineers,  XI.  S.  A. 


Major  of  Ungineers. 


report  of  major  w.  h.  heuer,  oorps  of  engineers. 

Office  United  States  Engineer, 

New  Orleans^  La.^  December  16, 1886. 

General  :  Beferring  to  General  Orders  No.  7,  dated  Headquarters 
Oorps  of  Engineers,  United  States  Army,  Washington,  D.  G.,  Novem- 
ber 30, 1886,  directing  reports  to  be  made  as  to  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  process  of  erection  do  or 
will  intefere  with  free  and  safe  navigation,  I  have  the  honor  to  report 
as  follows  with  reference  to  my  district : 

On  the  Bayou  Teche,  Louisiana,  about  10  miles  below  Port  Barr^, 
La.,  is  a  pile-bridge  without  a  draw  which,  if  not  remedied,  will  inter- 
fere with  the  free  navigation  of  this  stream.  The  president  of  the 
police  jury  in  Saint  Landry  Parish  promises  to  have  the  bridge  so 
modified  that  it  will  not  interfere  with  navigation. 

On  the  following  streams  recently  examined  under  act  of  Congress 
of  August  5, 1886,  there  are  bridges  which,  if  the  streams  should  ever 
be  improved,  would  be  obstacles  to  navigation,  but  at  present,  as  the 
streams  are  not  navigable,  the  structures  are  not  obstacles: 

Bayou  Flaqueminej  Louisiana. — Just  inside  the  Bayou  Plaqnemine 
near  its  junction  with  the  Mississippi  Biver  is  a  solid-earth  dike  or 
causeway  built  across  the  bayou  by  order  of  the  police  jury.  This 
dike  was  built  about  twenty  years  ago. 

About  a  mile  away  from  the  Mississippi  Biver  there,  is  on  the  Bayou 
Plaqnemine,  a  pile-bridge  without  a  draw,  on  which  the  Texas  and  Pa- 
cific BailrosMd  crosses  this  stream. 

Bayou  Vermillion^  Louisiana, — On  this  stream,  about  2  miles  below 
where  the  Morgan  Bailroad  crosses  the  stream  on  its  bridge,  is  a  low 
wooden  pile-bridge  called  "Pinhook  Bridge^  without  a  draw. 
Very  n»pectfully,  your  obedient  servant, 

W.  H.  Heuer, 


The  Chief  of  ENaiNEERS,  U.  S.  A. 


Major  of  Engineers* 
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report  of  captain  j.  h.  willard,  corps  of  enoinbebb. 

United  States  Engineer  Office, 

VicJcsburg^  Misa.y  December  22,  1886. 

Sir  :  Eeferring  to  General  Orders  No.  7,  current  series,  from  your 
office,  I  have  to  invite  attention  to  the  annual  reports  of  my  predecessor 
for  1885  and  1886,  and  to  special  reports  of  December  9, 1884,  and  June 
18, 1886,  giving  detailed  information  in  regard  to  obstractions  by  bridges 
of  Soath  Forked  Deer  Eivor,  Tennessee,  Big  Black  Biver,  Mississippi, 
and  Bed  Biver  at  Shreveport,  La. 

Chapter  180,  Laws  of  the  United  States,  approved  Angost  5, 1886, 
provided  in  the  item  of  $5,000  for  Big  Black  Biver,  Mississippi,  ^<  that 
no  part  of  this  appropriation  shall  be  used  until  the  State  of  Mississippi 
shall  have  'first  cansed  the  bridges  over  said  stream  south  of  the  Vicks- 
burg  and  Meridian  Bailroad  to  be  so  constructed  as  not  to  obstruct  the 
navigation  of  said  stream.''  I  learned  informally  from  the  attorney- 
general  of  the  State  that  no  action  had  been  taken  by  the  State  as  yet, 
and  accordingly  made  no  recommendations  in  my  project  dated  August 
20, 1886.  No  appropriation  was  asked  in  the  Annual  Beport  for  1886, 
and  no  further  estimates  will  be  made  for  this  stream  until  the  bridges 
shall  have  been  rebuilt  to  afford  free  navigation.  As  this  is  a  matter 
between  the  United  States  and  a  State,  it  is  si^bmitted  that  the  officer 
in  charge  of  this  district  cannot  properly  enter  into  correspondence  with 
the  governor  on  the  subject 

Nothing  has  been  done  about  the  obstructions  in  South  Forked  Deer 
hiver,  and  no  complaints  in  regard  to  them  have  been  received  at  this 
office  since  the  letter  (376,  B.  and  H.,  1886)  forwarded  with  indorsement 
of  your  office  of  February  19, 1886. 

The  examination  and  report  on  the  shoal  in  the  west  draw-span  at 
Shreveport  was  reported  June  18, 1886,  and  a  letter  from  the  office  of 
the  Chief  of  Engineers  (f^-y  '^6)  was  transmitted  to  the  president  of  the 
railroad  company  July  17, 1886,  requesting  compliance  with  section  8, 
chapter  229,  Laws  of  the  United  States,  approved  July  6, 1884.  If  any- 
thing has  been  done  by  the  company  to  improve  the  obstructed  chan- 
nel I  have  not  heard  of  it. 

The  east  channel  is  sufficient  for  present  needs  of  commerce,  and  no 
complaints  have  been  received  at  this  office  from  any  person  interested 
in  the  navigation  of  Bed  Biver. 

The  same  company  is  now  replacing  the  wooden  draw-bridge  over 
Bayou  Macon  by  an  iron  draw-span.  This  information  has  been  re- 
ceived lately  from  the  superintendent  in  charge  of  improving  Tensas 
Biver  and  Bayou  Macon,  Louisiana.  No  plans  or  information  in  regard 
to  the  proposed  construction  have  been  submitted  to  this  office. 

I  learn  to-day  that  the  Georgia  Pacific  Bailroad  Company  (narrow 
gauge)  has  begun  the  construction  of  a  bridge  over  Big  Sunflower  Biver 
above  Johnsonville,  Miss.  It  is  presumed  that  a  draw-bridge  is  con- 
templated^ otherwise  complaints  would  have  been  made  by  persons  in- 
terested in  the  navigation  of  this  stream^  either  to  this  office  or  in  the 
public  prints. 

No  plan  or  other  information  have  been  fbmished  by  the  company. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLABD, 


The  Chief  of  Enginebbs,  U.  B.  A, 


Captain  of  Engineers. 
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bbpobt  of  oapt^n  henby  s.  tabeb,  gobps  of  ekgineebs 

United  States  Engineeb  Office, 

Little  BooTcy  -Ar*;.,  February  3, 1887. 

Oenebal  :  In  accordance  with  the  requirements  of  General  Orders 
No.  7,  dated  Headquarters  Gorps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  November  30,  1886^  that  there  are  no  bridges, 
causeways,  or  structures  now  erected,  or  m  process  of  ei*ection,  that  4o 
or  will  interfere  with  the  free  and  safe  navigation  of  any  improved  river, 
or  improved  reach  of  river,  in  this  district. 

The  following  bridges  over  streams  for  which  appropriations  have 
been  made  and  not  yet  expended  do  interfere  with  the  free  and  safe 
navigation  of  such  streams,  viz : 

A  wagon  bridge  at  Rocky  Grossing,  upon  the  Petit  Jean  Biver.  This 
bridge  should  be  altered  without  delay,  as  improvements  are  to  be  be- 
gun as  soon  as  the  water  reach^  a  proper  stage. 

The  following  bridges  over  streams  for  which  appropriations  have  been 
recommended  will  interfere  with  the  free  and  safe  navigation  of  these 
streams  when  improved,  viz : 

One  railroad  bridge,  owned  and  operated  by  the  Memphis  and  Little 
Bock  Bailroad,  over  the  Gache  Biver,  Arkansas. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis,  Iron 
Mountain  and  Southern  Bailway  Company,  over  the  same  river. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis,  Arkansas 
and  Texas  Bailroad  Gompany,  over  the  Saint  Francis  Biver  at  or  near 
the  town  of  Saint  Francis,  Ark. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis  and  San 
Francisco  Bailroad  Company,  over  the  Arkansas  Biver  at  or  near  Tulsa, 
in  the  Indian  Territory. 

One  railroad  bridge,  owned  and  operated  by  the  Missouri,  Eanaas  and 
Texas  Bailroad  Company,  over  the  Arkansas  Biver,  about  2  miles  above 
the  mouth  of  Grand  Biver,  Indian  Territory. 

A  bridge  over  the  Saline  Biver,  near  Bison,  Ark.,  owned  and  operated 
by  the  Saint  Louis,  Arkansas  and  Texas  Bailway  Company,  interferes 
with  the  free  and  safe  navigation  of  that  river  from  February  1  to  June  1 
each  year. 

There  is  a  bridge  in  process  of  erection  over  the  Poteau  Biver,  Arkan- 
sas, that  will  be  an  obstruction  to  the  free  and  safe  navigation  of  that 
river.  This  is  being  built  by  the  Saint  Louis  and  San  !]^ncisco  Bail- 
way  Gompany. 

These  two  latter  cases  are  instances  of  bridges  over  streams  navigable 
by  the  laws  of  the  United  States,  though  the  particular  reach  spanned 
by  these  bridges  has  never  been  improved  by  the  General  Government. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Tabeb, 
Captain  of  Engineeri. 

Brig.  Oten.  James  G.  Duane, 

Chief  of  EngineerSj  U.  8.  A. 


bepobt  of  hajob  a.  maokenzie,  00bp8  of  engineebs. 

United  States  Engineer  Office, 

Bock  Island,  III.,  December  14,  1886. 
Genebal:  General  Orders  No.  7,  Headquarters  Corps  of  Engineers, 
United  States  Army,  current  series,  requires  a  report  upon  certain  pro- 
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visions  contained  in  section  4,  river  and  harbor  ^ct  of  August  5, 1886, 
which  are  as  foUpws : 

"The  Secretary  of  War  shall  •  •  •  report  to  Congress  •  •  •  whether  any 
bridges,  canseways,  or  stnictnres,  now  erected  or  in  process  of  erection,  door  will  in- 
terfere with  free  and  safe  naTigation." 

In  obedience  to  this  order  I  have  the  honor  to  report  as  follows: 

Within  Uie  limits  of  the  district  in  my  charge  there  are  numerous 
bridges,  causeways,  piers,  booms,  and  other  structures,  erected  by  pri- 
vate parties,  which  interiere  to  a  greater  or  less  extent  with  jEree  and 
safe  navigation.  All  bridges  are  obstructions  to  navigation  in  a  certain 
degree,  but  most  of  them  have  been  built  on  the  Upper  Mississippi 
Biver  under  authority  of  acts  of  Congress,  and  by  the  provisions  of 
section  8  of  the  river  and  harber  act  of  July  5, 1884,  can  be  made  in 
time  reasonably  safe  and  convenient  for  the  passage  of  vesselsand  rafts. 

As  regards  Gongressional  authority,  there  are  two  notable  exceptions, 
the  one  a  railroad  draw-bridge  constructed  by  the  Minnesota  and  North- 
western Bailway  Company  at  Saint  Paul,  Minn.,  the  other  a  high  bridge, 
now  in  course  of  construction,  across  the  Mississippi  at  Dubuque,  Iowa. 

In  both  these  cases  the  principle  of  securing  permission  to  construct 
bridges  over  navigable  waters  of  the  United  States  has  been  disregarded, 
but  it  cannot  be  said  that  these  bridges  are  or  will  be  greater  obstnio- 
tions  to  navigation  than  the  authorized  bridges. 

In  the  case  of  the  Saint  Paul  bridge,  the  matter  is  fully  discussed  in 
Circular  No.  15,  Headquarters  Corps  of  Engineers,  July  1, 1885. 

As  regards  the  high  bridge  at  Dubuque,  the  circumstances  have  been 
fully  reported,  and  the  Dubuque  Ponton  Bridge  Company,  who  are  con- 
structing this  bridge  under  an  assumed  permission  granted  by  an  act 
of  Congress  which  authorized  the  construction  of  a  ponton  bridge,  are 
under  instructions  to  present  plans  and  details  of  their  intended  opera- 
tions to  the  end  that  the  matter  may  be  reported  to  Congress. 

Certain  plans  have  been  received  by  me,  but  are  not  yet  in  proper 
shape  for  submission  to  the  War  Department  These  plans  will  be  ibr- 
warded  as  soon  as  practicable. 

It  is  most  desirable  that  some  law  be  enacted  which  will  prohibit  the 
construction  of  any  bridge  over  navigable  waters  of  the  United  States 
excepting  under  general  or  special  authority  of  Congress  and  in  acoord- 
ance  with  plans  approved  by  the  War  Department.  There  are  on  the 
Upper  Mississippi  numerous  booms,  piers,  cribs,  &c.,  which  encroach 
on  the  channel  and  interfere  somewhat  with  navigation. 

Section  5254,  Eevised  Statutes,  provides  for  the  erection  of  piers, 
cribs,  &c.,  under  the  authority  and  direction  of  the  Secretary  of  War, 
but  such  authority  is  rarely  requested. 

None  of  the  cases  of  this  kind  on  the  Upper  Mississippi  is  perhaps 
of  sufficient  importance  to  require  special  mention,  but  as  nearly  all  re- 
sult in  unauthorized  obstruction  and  delay  to  navigation,  it  is  desira- 
ble that  structures  built  without  authority,  which  encroach  on  the  chan- 
nel and  affect  navigation  injuriously,  be  declared  public  nuisances  and 
ordered  removed. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Majc^of  Engineers. 

The  Chief  of  En^ineebs^  U.  S.  A« 
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report  of  major  ohables  j.  allen,  corps  of  engineers. 

Engineer  Offioe,  United  States  Army, 

Baint  PatiZ,  Minn.j  January  3, 1887. 
General  :  In  order  to  comply  with  the  requirements  of  General 
Orders  Ko.  7,  Headquarters  Corps  of  Engineers,  Washington,  D.  0., 
November  30, 1886, 1  have  the  honor  to  report  as  follo>YS : 

SAINT  CROIX  RIVER,  WISCONSIN  AND  MINNESOTA. 

There  are  extensive  works  on  the  Sa^lt  Croix,  commencing  at  a  point 
about  3  miles  above  Stillwater,  and  thence  extending  up  the  stream  for 
several  miles,  belonging  to  the  Saint  Croix  Boom  Company,  and  used 
for  receiving,  assorting,  and  distributing  saw-logs.  The  works  consist 
of  timber  cribs,  lines  of  piling,  and  floating  booms  located  in  the  chan- 
nel, and,  in  pla^ses,  reaching  from  bank  to  bank  of  the  river.  During 
seasons  of  navigation  the  accumulations  of  logs  in  the  boom  grounds 
have  frequently  been  so  great  as  to  entirely  bar  the  passage  of  steamers 
for  weeks  at  a  time.  During  the  past  season  these  obstructions  have 
interfered  considerably  with  steamboat  navigation,  though  not  to  the 
extent  that  has  sometimes  been  the  case.  The  inconvenience  resulting 
fh>m  these  works  could  be  much  lessened  by  a  systematic  arrangement 
of  the  cribs,  booms,  and  lines  of  piling  so  as  to  insure  to  steamers  at  all 
times  a  channel  of  sufficient  width.  These  obstructions  have  been  noted 
in  several  reports  since  1875. 

At  the  city  of  Hudson,  about  7  miles  below  Stillwater,  Lake  Saint 
Oroix  is  crossed  by  a  railroad  bridge  built  prior  to  1872.  Congress,  by 
act  approved  May  15, 1872,  authorized  the  maintenance  of  this  bridge 
by  the  West  Wisconsin  Bailway  Company,  as  constructed,  pi'oviding 
in  the  act,  however,  for  the  security  of  navigation  by  the  following : 

Ssa  2.  That  the  strnctuze  herein  aathorized  shall  be  ballt  ander  and  sabjeot  to 
such  legnlations  for  the  seonrlty  of  the  navigation  of  said  river  and  lake  as  the  Sec- 
retary of  War  shall  prescribe,  and  the  said  strnoture  shall  be  at  aU  times  so  kept  and 
managed  as  to  ofifer  reasonable  and  proper  means  for  the  passage  of  vessels  through 
and  under  said  strnctore ;  and  the  said  stmotnre  shaU  be  changed  at  the  cost  and  ex- 
pense of  the  owners  thereof  6om  time  to  time,  as  Congress  may  direct,  so  as  to  pre- 
serve the  free  and  convenient  navigation  of  said  river  and  lake ;  and  the  authority 
to  erect  and  continue  said  bridge  shall  be  subject  to  revocation  by  law  whenever  the 
public  good  shall,  in  the  Judgment  of  Congress,  so  require. 

This  bridge  was  credited  with  draw-spans  140  feet  each  in  the  clear. 
The  widths,  measured  at  the  surface  of  low  water,  are  reported  as  but 
135  feet.  The  draw-pier  is  oblique  to  the  direction  of  the  current.  This 
bridge  has  always  been  inconvenient  for  the  passage  of  rafts,  though  no 
formal  complaint  of  the  structure  has  been  made  to  me  by  the  raft  or 
steamboat  pilots.  It  is  reported  that  rafts  suffered  a  'Marge  amount  of 
damage"  during  the  season  of  1886  through  inability  to  readily  make 
the  draw.  Sheers  or  booms  properly  placed  to  facilitate  the  passage  of 
the  draw  by  rafts  and  steamers  are  needed  for  this  bridge. 

OHIPPBWA  BIVEB,  WISCONSIN. 

This  river  is  crossed  at  Durand,  about  20  miles  above  its  mouth,  by 
a  highway  bridge,  built  under  authority  of  an  act  of  the  legislature  of 
Wisconsin,  the  act  requiring  the  owners  of  the  bridge  to  provide  the 
necessary  auxiliary  works  to  insure  safe  passage  of  its  spans.  The 
liridge  has  draw- spans  of  100  feet  in  the  clear,  measured  at  the  surface 
of  the  mean  stage  of  water,  but  the  low-water  width  of  the  left  hand, 
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or  shore,  draw-span  is  not  more  than  85  feet,  a  width  insafficient  for 
the  safe  passage  of  rafts  of  the  ordinary  size,  even  when  gaided  by 
steamers,  without  further  assistance  from  shears  or  booms  properly  con- 
structed and  placed.  In  addition,  the  right  draw-span  is  frequently  re- 
duced in  navigable  width  by  accumulations  or  jams  of  floating  logs, 
which  lodge  against  the  square,  np-stream  face  of  the  pier  to  the  right 
of  the  draw-pier.  This  pier  should  be  altered  in  plan,  or  a  sheer  should 
be  placed  above  it  to  divert  floating  bodies  to  the  adjoining  spans,  and 
a  boom  should  be  placed  along  the  left  bank  to  assist  rafts  in  making 
the  left  draw-span. 

I  understand  that  parties  interested  in  the  navigation  of  the  Chippewa 
Biver  have  endeavored,  but  without  success,  to  induce  the  bridge-own- 
ers to  place  booms,  as  required  by  the  terms  of  the  act  of  the  legislature 
authorizing  the  construction  of  the  bridge. 

Very  respectfully,  your  obedient*  servant, 

Ohas.  J.  Allen, 


Brig.  Gen.  James  0.  Duane, 

Ohxef  of  Engineers^  U.  8.  A. 


MoQor  of  Engineers. 


BBPOBT   OF  LIEUTENANT-OOLONEL  J.  W.  BABLOW,  OOBPS  OF   ENGI- 

NEEBS. 

Enoineeb  Office,  United  States  Abmy, 

Chattanooga^  Tenn.j  January  26,  1887. 

Genebal  ;  In  compliance  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  November  30,  1886, 1  have  the  honor  to  submit  the 
following  report,  having  reference  to"  bridges,  causeways,  or  structures 
now  erected  or  in  process  of  erection,"  that  "do  or  will  interfere  with 
free  and  safe  navigation"  upon  the  Tennessee  and  Cumberland  rivers 
and  navigable  tributaries. 

1.  Five  bridges  spanning  the  Tennessee  Eiver  ai*e  of  this  character, 
forming  complete  or  partial  obstructions,  as  hereinafter  shown,  viz  : 

(a)  The  bridge  which  is  now  an  absolute  barrier  to  ordinary  steamers 
is  located  at  Florence,  Ala.,  and  was  built  by  the  Memphis  and  Char- 
leston Bailroad  Company,  upon  a  branch  line  of  that  road  connecting 
Florence  with  the  main  line  at  Tuscumbia,  about  7  miles  distant. 

At  the  time  of  its  construction,  this  point  was  considered  the  head  of 
navigation  on  the  Tennessee  Biver,  as  the  Mussel  Shoals,  just  above, 
practically  closed  this  river  to  vessels  of  all  classes.  The  piers  of  this 
bridge  are  quite  near  together,  and  being  placed  at  an  angle  to  the  cur- 
rent, which  is  very  swift,  render  the  passage  of  vessels  extremely  diffi- 
cult and  dangerous. 

This  bridge  is  built  for  combined  railroad  and  carriage  traffic,  has  no 
draw,  is  of  17  spans  of  about  100  feet  length,  and  has  an  elevation 
above  high  water  of  only  1}  feet  and  above  low  water  of  about  33} 
feet.  It  was  built  with  reference  to  light  traffic,  and  is  not  consid- 
ered sufficiently  strong  to  admit  the  passage  of  the  heaviest  engines  and 
trains  in  general  use  on  other  roads.  It  is  a  total  barrier  at  all  stages 
of  the  water  to  steamboats  of  the  usual  size  plying  upon  our  western 
rivers. 

In  view  of  the  near  completion  of  the  Mussel  Shoals  Canal,  and  its 
being  opened  to  navigation  within  the  next  twelve  months,  and  the  in- 
crease of  the  commerce  of  the  Tennessee  consequent  upon  communica- 
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tion  to  its  upper  tributaries,  it  would  appear  to  be  obligatory  in  tbe  in- 
terests of  navigation  that  this  Florence  bridge  be  abated,  or  be  modified 
to  the  extent  of  the  removal  and  reconstruction  of  at  least  three  of  its 
piers.  The  new  piers  should  be  placed  parallel  with  the  current  of  the 
river,  and  the  distance  between  them,  owing  to  the  velocity  of  the  cur- 
rent, should  not  be  less  than  150  feet  in  the  clear,  the  middle  pier  of  the 
three  to  carry  a  turning  bridge. 

Information  has  reached  me  informally  that  commercial  interests  in 
that  region  will  soon  demand  a  bridge  adapted  to  heavier  traffic,  and 
pending  such  construction,  or  positive  action  looking  thereto,  I  urgently 
press  the  necessity  of  an  official  declaration  of  the  obstructive  character 
of  the  present  bridge  to  "  free  and 'safe  navigation." 

In  this  connection,  reference  Is  respectfully  made  to  my  letter  of 
December  16, 1886,  to  the  President  etal  of  the  East  Tennessee,  Vir- 
ginia and  Georgia  Eailway  Company,  and  the  reply  thereto,  dated  Jan- 
uary 8, 1887.    (Appendixes  A  and  B.) 

(&)  The  bridge  of  the  Memphis  and  Charleston  Eailway  at  Decatur, 
Ala.,  is  also  an  obstruction  to  the  present  and  prospective  commerce  of 
the  river.  It  consists  of  12  spans  of  about  154^  teet  average  available 
lengthy  it  has  the  narrowest  draw — 53^  feet — ot  any  bridge  crossing  the 
Tennessee  or  Cumberland  rivers.  It  is  readily  seen  that  with  an  in- 
creased commerce,  and  increased  size  of  steamboats  plying  upon  the 
river,  that  the  draw-span  should  be  enlarged  to  not  less  than  150  feet 
in  the  clear.    In  this  connection  see  Appendixes  A  and  B. 

(c)  The  bridge  of  the  Nashville,  Chattanooga  and  Saint  Louis  Railway 
Company  at  Bridgeport^  Ala.,  is  an  obstruction  now  and  will  be  more 
80  in  the  future.  It  has  five  spans  of  an  average  length  of  about  140 
feet  5  a  draw  of  only  65 J  feet  in  width,  and  it  is  of  faulty  construction, 
so  as  to  present  a  constant  peril  to  life  and  property  even  to  the  small 
craft  that  now  have  to  pass  it.  As  in  the  case  of  the  Decatur  bridge, 
and  for  the  same  reasons,  the  draw  should  be  enlarged  to  a  width  of  not 
less  than  150  feet  in  the  clear,  to  provide  even  the  present  commerce 
with  *'  free  and  safe  navigation." 

In  this  connection  reference  is  made  to  my  letter  of  December  27, 
1886,  to  the  president  et  al.  of  the  Nashville,  Chattanooga  and  Saint 
Louis  Railway  Company,  and  the  reply  thereto,  dated  January  19, 1887. 
(See  Appendixes  C  and  D.) 

(d)  The  bridge  at  Johnsonville,  Tenn.  (Nashville,  Chattanooga  and 
Saint  Louis  Railway),  is  of  nine  spans,  each  of  about  164  teet  aver- 
age length,  having  a  draw  of  97  feet  width  (estimated).  This  bridge 
is  rendered  a  serious  obstruction  by  reason  of  its  faulty  construction. 
The  river  is  undermining  its  draw-piers,  and  to  partially  prevent  this 
damage  the  company  has  deposited  large  masses  of  stone  in  the  water- 
way, thus  narrowing  the  channel  and  causing  the  formation  of  con- 
stantly enlarging  sand-bars  below  the  bridge. 

Navigation  reasonably  demands  that  this  obstructive  riprap  be  re- 
moved. The  piers,  in  my  judgment,  should  be  rebuilt,  and  the  draw 
widened  to  not  less  than  150  feet  in  the  clear,  the  interests  of  com- 
merce and  the  safety  of  life  and  property  afloat  requiring  it. 

On  December  27, 1886, 1  addressed  a  letter  to  the  Evansville,  Padu- 
oah  and  Tennessee  Biver  Packet  Company,  asking  for  information  per- 
taining to  the  present  condition,  &c.,  of  this  bridge.  (See  Appendix  E.) 
The  reply  thereto  forms  Appendix  P.  In  Appendix  0  inquiry  was  also 
made  of  tbe  Nashville,  Chattanooga  and  Saint  Louis  Bailway  Company, 
but  no  mention  was  made  of  this  bridge  in  their  reply.    (Appendix  D.) 

(e)  The  bridge  of  the  Chesapeake,  Ohio  and  Southwestern  Company, 
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at  Gilbertsville,  Ky.,  operated  by  the  Newport  News  and  Mississippi 
Valley  CompaDy,  is  a  very  serions  obstruction  to  ^^  free  and  safe  naviga- 
tion.» 

It  has  nine  spans  of  about  150  feet  average  width,  ao  I  a  draw  of  only 
100  feet  width.  It  is  not  bnilt  at  right  angles  to  the  current ;  the  upper 
rest-pier  is  actually  in  the  channel  used  by  boats,  and  the  lower  rest-pier 
has  fallen  in. 

The  present  and  prospective  commerce  demands  that  the  piers  should 
be  rebuilt,  and  a  draw  of  not  less  than  150  feet  in  the  clear  should,  in 
my  opinion,  be  constructed  so  as  to  amply  provide  for  safely  navigat- 
ing the  Lower  Tennessee  Biver. 

In  this  connection  I  respectfully 'refer  to  my  letter  to  the  Newport 
News  and  Mississippi  Valley  Company,  dafed  January  7, 1887,  and  the 
reply  thereto,  dated  January  12, 1887.    (Appendixes  G  and  H.) 

Also  to  the  statement  of  the  Evansville,  Paducah  and  Tennessee  Biver 
Packet  Company  in  reference  to  this  bridge.    (Appendix  F.) 

2.  The  Hiawassee  Biver  is  spanned  at  Charleston,  Tenn.,  by  a  bridge 
of  the  East  Tennessee,  Virginia  and  Georgia  Bail  way ;  it  has  no  draw; 
has  three  spans  of  120  feet  width;  its  height  above  low  water  is  about 
36  feet.  There  has  been  no  serious  complaint  of  this  bridge  to  my 
knowledge,  but  the  fact  remains  that  when  the  river  is  at  a  good  boat- 
ing stage  only  the  smallest  class  of  steamboats  can  pass  under  it.  A 
draw  will  become  a  necessity  when  the  commerce  of  the  river  is  still 
fiirther  developed  by  the  improvements  begun  and  projected  above 
Charleston.    (See  Appendixes  A  and  B.) 

3.  The  bridges  herein  described  are  undoubtedly  obstructions  in  liEM^t, 
though  they  may  not  be  obstructions  in  law,  having  been  erected  undei: 
State  legislative  authority.  Congress  having  been  silent  in  the  matter; 
but  in  the  interests  of  the  commerce  and  navigation  of  the  present  and  of 
the  near  fixture  it  is  respectfully  submitted  that  the  modifications  herein 
suggested,  or  such  as  will  be  productive  of  like  results,  should  be  adopted 
and  enforced  by  the  declarative  action  of  Congress  assenting  thereto. 

4.  The  log-booms  formed  in  the  Upper  Cumberland  have  been  hereto- 
fore complained  of  by  raftsmen,  but  these  <^ structures"  are  not  deemed 
of  sufQcient  importance  to  need  official  abatement  at  present;  at  least 
no  complaints  of  any  recent  date  have  been  received. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Baelow, 
Lieut.  Col  of  Engineers. 
Brig.  Gen.  J.  0.  Duaite, 

Chief  of  Engineers^  U.  S.  A. 


Appendix  A. 

UBITEB  OF  LXBUTEKANT-COLOKEL  J.  W.  BABLOW,  CORPS  OF  BKGINEBR8,  TO  THB  BAST 
TBNNB88BB,  VIBOINIA  AND  OEORQIA  RAILWAY  COMPANT. 

EifOiNBBR  Office,  Unttbd  States  ARinr, 

Chattanooga,  Tenn,,  I>€otmbwl%,  1886. 
Gbntlbmbn  :  In  view  of  the  recent  national  legialation  bearing  apon  the  Bnbject  of 
bridge  and  other  stmctares  that  '<do  or  will  interfere  with  free  and  salb  naviga- 
tion'' I  hare  respectfally  to  call  yonr  attention  to  certain  bridges  nnder  your  control 
that  do  interfere  with  »nch  navigation. 

(1)  The  bridge  over  the  Tennessee  River  at  Florence,  Ala.,  upon  the  Memphis  and 
Charleston  Division  of  yonr  system,  is,  in  my  opinion  the  worst  of  the  obstrnctions 
upon  that  river,  and,  as  a  matter  of  fact,  presents  a  serions  barrier  to  navigation  as 
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carried  on  even  now  in  boats  that  ply  in  the  Tennessee  below  Florence  and  above 
Decatur,  and  \fL  view  of  the  near  completion  of  the  Mnsael  Shoals  Canal  and  the  oon- 
fceqnent  increase  of  commerce,  calling  into  nse  npon  the  Tennessee  a  larger  class  of 
steamboats,  this  bridge  will  then  form  an  absolute  barrier  to  navigation. 

It  is  well  known  to  your  honorable  body  that  this  Florence  bridge  has  no  draw,  is 
very  low,  of  narrow  spans,  and  its  piers  located  withont  regard  to  tSie  direction  of  the 
current,  which  is  very  strong,  and  fs  structurally  slender  and  weak.  In  fact,  of  the 
bridges  that  cross  the  Tennessee  and  Cumberland  rivers  and  their  tributaries  it  has 
the  uiortest  available  span  (100  feet)  and  the  least  height  above  the  high-water  sur- 
face, having  at  that  stage  only  1^  feet  and  above  the  low-water  surface  it  has  about 
33i  feet. 

(2)  The  bridge  at  Decatur.  Ala.,  crossing  the  same  river,  is  also  a  serious  obstruc- 
tion, having  a  very  narrow  draw — 5^^  feet — the  narrowest  draw  in  any  bridge  cross- 
ing the  Tennessee  or  Cumberland  rivers,  and  which  will,  in  all  probability,  be  prolific 
of  loss  and  damage  to  the  craft  seeking  to  pass  through  its  piers. 

(3)  The  bridge  over  the  Hiawassee  Kiver  at  Charleston,  Tenn.,  has  no  draw,  has 
short  spans,  and  only  36  feet  above  the  low- water  surface.  "  Free  and  safe  naviga- 
tion ^  cannot  be  had  for  steamboats  under  these  conditions  when  the  river  is  at  a 
good  boating  stage. 

In  Tiew  of  these  facta  it  is  /readily  seen  that  the  Florence  bridge  should  be  pro- 
Tided  with  a  draw-span  of  suitable  dimensions  (I  suggest  150  feet)  or  be  abated,  and 
that  the  Decatur  bridge  should  be  modified  to  the  extent  of  constructing  a  draw  of 
sufBoient  dimensions  to  render  the  passage  of  boats  safe  and  without  unusual  risk  to 
life  and  property,  and  that  a  draw  in  the  Charleston  bridge  is  desirable,  though  the 
amount  of  commerce  may  not  at  present  make  it  imperative. 

It  is  respectfully  desired  that  your  company  will  favor  me  with  an  early  reply,  em- 
bodying its  Tlews  upon  this  matter,  with  such  suggestions  as  may  be  deemed  perti- 
nent thereto,  and  if  any  action  has  been  taken,  or  is  likely  to  be  taken  in  the  near 
ftiture,  having  in  view  the  modification  or  abatement  of  either  of  said  bridges,  that  I 
may  be  officially  informed  of  said  facts,  so  that  I  may  be  enabled  to  give  them  ca^^e- 
ful  consideration,  and  to  submit  ''all  information  attainable"  with  my  report  to  the 
War  Department  npon  this  subject  of  obstructions  in  the  navigable  waters  of  the 
engineer  district  in  my  charge. 

in  this  connection  please  read  the  following  copy  of  "  orders": 

''Hbadquartbbs  Corps  of  Enginkers, 

**  United  Staies  AuaiT, 
"  WtuhingUm,  1).  C,  A'ovemher  30, 1886. 

''QbNSRAL  0BDEB8, 

"No.  7. 

"The  attention  of  officers  of  the  Corps  of  Engineers  *  *  *  is  invited  to  the 
following  provision  contained  in  section  4  of  'An  act  making  appropriations  for  the 
constmolion,  repair,  and  preservation  of  certain  public  works  on  rivers  and  harbors, 
and  for  otherpmposes,'  approved  August  6,  1886: 

"'Sec.  4.  The  Secretary  of  War  shall  •  •  •  report  to  Congress  •  •  •  whether 
any  bridges,  causeways,  or  structures  now  erected  or  in  process  of  erection  do  or  will 
interfere  with  firee  and  safe  navigation.' 

"  Offloen  and  agents  will  prepare  and  submit  to  this  office,  as  soon  as  practicable,  full 
and  detailed  reports  covering  all  facts  within  their  knowledge  and  all  information  at- 
tainable by  them,  that  the  Chief  of  Engineers  may  nresent  to  the  Secretary  of  War  the 
data  necessary  to  enable  him  to  comply  with  the  above-quoted  provision  of  the  river 
and  harbor  act  of  August  5, 1886. 

"  By  command  of  Brigadier- (General  Duane: 

"John  M.  Wilson, 
**  Lieut.  CoL  of  Enffineera,  Colonel  U,  S,  Army." 

I  am,  gentlemen,  yery  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut  Col,  of  Engineerst 
In  charge  of  ImprovemeHie  of  TenneBsee  and  Cumierland  rivers,  fc 
The  President,  t>iRXCTORS,  bt  al.. 

Of  the  Eaet  Ttn/neeeee^  Virginia  and  Georgia  BailtMg  Compamff. 

ENo  88 — lee 
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&ettbr  of  thb  vice-president  of  the  east  tennessee,  virginia  and  ororgia 
railroad  company  to  lieu  tenant- colonel  j.  w.  barlow,  corps  of  engineers. 

East  Tennessee,  Virginia  and  Gborgia  Railroad  Company, 

Knaxville,  Tenn,,  January  S,  1887. 

Dear  Sir:  The  preeident  of  this  company  has  referred  to  me  your  communication 
mnder  date  of  the  16th  ultimo,  calling  attention  to  the  fact  that  certain  bridges  on 
the  Memphis  and  Charleston  and  East  Tennessee,  Virginia  and  Georgia  railroads  in- 
terfere with  navigation.    Absence  has  prevented  an  earlier  reply. 

The  East  Tennessee,  Virginia  and  Georgia  Railway  Company  operates  the  Memphis 
and  Charleston  Railroad  as  lessee,  and  expenditures  for  the  reconstruction  of  bridges 
•an  only  be  made  by  authority  of  the  Memphis  and  Charleston  Railroad  Company. 
The  president  of  that  company,  with  whom  I  have  conferred  on  the  subject,  advises 
me  that  the  question  of  putting  a  draw  into  the  Florence  Bridge  was  up  for  consider- 
ation some  years  ago,  and  his  company  then  took  the  position  that  in  view  of  the  fact 
that  Florence  had  been  declared  by  statute  the  head  of  navigation  at  the  time  the 
company's  bridge  over  the  Tennessee  River  at  that  point  was  constructed,  any  changes 
necessary  on  account  of  the  extension  of  navigation  should  be  made  at  the  expense  of 
the  Government  ont  of  the  fund  appropriated  for  the  improvement. 

Whether  or  not  this  position  is  tenable  I  do  not  pretend  to  say ;  the  matter  has  been 
referred  to  the  le^al  department  of  the  company  for  advice. 

Upon  diligent  inqui^  I  have  learned  that  so  far  the  bridge  over  the  Tennessee 
River  at  Decatur  has  not  proved  any  obstraction  to  navigation.  Whether  the  com- 
pletion of  the  river  improvements  will  make  such  changes  as  will  necessitate  the  sub- 
stitution of  a  wider  draw- bridge  remains  to  be  seen. 

In  regard  to  the  East  Tennessee,  Virginia  and  Georgia  Railway  Company's  bridge 
over  the  Hiawassee  River  I  will  say  that  the  commerce  above  that  bridge  is  so  very 
small,  and  not  likely  to  increase  in  the  near  future,  that  the  consideration  of  the 
question  of  putting  a  draw  in  that  bridge  can,  in  my  opinion,  be  deferred. 
Yours,  very  respectfully, 

Henry  Fink, 
Fice-PreeidenL 

Lieut.  Col.  J.  W.  Barlow. 


Appendix  C. 

letter  OF  LIEUTENANT- COLONEL  J.  W.  BARLOW,  CORPS  OF  ENGINEERS,  TO  THE  NASH- 
ville, chattanooga  and  saint  louis  railway  company. 

Engineer  Office,  U.  S.  Army, 

Chattanooga,  Tenn.,  Deomher  37,  1886. 
Gentlemen:  In  view  of  the  recent  national  legislation  bearing  upon  the  subject  of 
bridges  and  other  structures  that  **  do,  or  will,  interfere  with  free  and  safe  navigation," 
I  have  to  respectfully  call  vour  attention  to  certain  bridges  under  your  control  that 
do  interfere  with  such  navigation. 

(1)  The  bridge  over  the  Tennessee  River  at  Bridgeport,  Ala.,  is  now,  in  my  opinion, 
a  serious  obstruction,  and  in  view  of  the  near  completion  of  the  MiiMel  Shoals  Canal 
and  the  consequent  increase  of  commerce,  calling  into  use  upon  the  Tennessee  River 
a  lar(|;er  class  of  steamboats,  this  bridge  will  then  form  an  obstacle  demanding  modi- 
ideation. 

This  bridge,  as  your  honorable  body  well  knows,  is  of  short  spans  and  narrow  draw 
(65^  feet),  and  forming  by  its  faulty  construction  a  constant  peril  to  life  and  property 
seeking  to  pess  througn  it. 

(2)  The  bridge  at  Johnson ville,  Tenn.,  over  the  same  river,  is  also  a  very  serious 
obstruction,  and  in  consequence  of  faulty  construction,  causing  the  undermining  of 
the  draw-piers,  to  remedy  which  your  company  has  deposited  masses  of  stone,  thus 
narrowing  and  obstructing  still  farther  the  already^oo  narrow  channel. 

In  view  of  these  facts,  it  is  readily  seen  that  the  Bridgeport  Bridge  should  at  least 
be  modified  to  the  extent  of  enlarging  the  draw  to  suitable  dimensions  (1  suggest 
160  feet),  and  that  the  Johnsonvilie  Bridge  should  have  its  draw-piers  rebuilt,  and  tlie 
draw  widened. 

It  is  respectfully  desired  that  your  company  will  favor  me  with  an  early  reply,  era- 
bodying  its  views  upon  this  matter,  with  such  snggesions  as  may  be  deemed  perti- 
nent thereto,  and  if  any  action  has  been  taken  or  is  likely  to  be  taken  in  the  near 
future,  having  in  view  any  modiilcation  of  either  of  said  bridges,  that  I  may  be 


Digitized  by  LjOOQ IC 


APPENDIX   WW — BRIDGING  NAVIGABLE   WATERS.         2643 

officially  infonned  of  said  facto,  so  that  I  may  be  enabled  to  give  them  carefal  con- 
sideration, and  to  submit  *'  all  information  attainable  "  with  my  report  to  the  War  De- 
partment upon  this  subject  of  obstructions  in  the  navigable  waters  of  the  engineer 
district  in  my  charge. 

In  this  connection,  please  read  the  following ''  Orders :" 

£  Here  follows  a  copy  of  General  Order  No.  7,  which  may  be  found  in  Appendix  A.} 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

J.  W,  Barlow, 
Lieut.  Col.  of  Engineers, 
In  duirge  of  Improvemente  of  Tenneeeee  and  Cuniberland. 
PBBSiDEirr,  Directors,  et  al.. 

Of  the  Nashville,  Chattanooga  and  Saint  Louis  Railway, 


Appendix  D. 

cjstter  of  the  president  of  the  nashville,  chattanooga  and  saint  louis 
railway  to  lieul'enant-colonel  j.  w.  barlow,  corps  of  engineers. 

Nashville,  Chattanooga  and  Saint  Loins  Railway, 

Office  of  President  and  General  Manager, 

Nashville,  Tenn.,  January  19,  1887. 
Dear  Sir:  Referring  to  yours  of  December  27,  with  reference  to  our  bridges  over 
the  Tennessee  River  at  Bridgeport  and  Johnsonville,  would  respectfully  state  that  I 
«m  at  a  loss  what  answer  to  give  in  regard  to  this  matter. 

The  Bridgeport  Bridge  was  constructed  in  1850,  under  an  act  of  tlio  Alabama  leg- 
islature. It  has  not  interfered  with  the  navigation  of  the  river  for  a  period  of  thirty- 
five  years,  and  diould  it  in  the  future  do  so,  owing  to  a  larger  class  of  boato  that  may 
be  placed  upon  the  river  after  the  completion  of  the  improvements  at  Mussel  Shoals, 
whether  the  requisite  changes  should  be  made  by  this  company,  by  the  Government, 
or  by  both  Jointly  I  am  unable  to  say. 
Yours,  truly, 
•  J.  W.  Thomas, 

President, 
Col.  J.  Vf.  Barlow, 

United  States  Engineer. 


Appendix  £. 

IJ6TTER  09  lieutenant-colonel  J.  W.  BARLOtlT,  CORPS  09  ENGINEERS,  TO  THE 
superintendent  OF  THE  EVANSVILLE,  PADUCAH  AND  TENNESSEE  RIVER  PACKET 
COMPANY. 

Engineer  Office,  U.  S.  Army, 

Chattanooga,  Tenn.,  December  97,  ISOfi. 
Dear  Sir:  In  October  1884,  you  kindly  furnished  my  predecessor,  Mi^.  W.  R. 
JCing,  a  statement  showing  the  condition  of  the  bridges  over  the  Tennessee  River  at 
Oilbertsville  (Chesapeake,  Ohio,  and  Southwestern  Railway),  and  at  Johnsonville 
(North  Carolina  and  Saint  Louis  Railway),  in  regard  to  their  obstructing  the  channel 
And  imperiling  the  lives  and  property  of  those  navigating  and  commercially  using 
the  Tennessee  River. 

Not  having  been  able  in  the  few  months  that  I  have  had  charge  of  the  improving 
of  the  Tennessee  River,  to  personallv  inspect  the  bridges  and  the  Lower  Tennessee 
River  generally,  I  ask  you  to  be  kind  enough  to  fhmish  me  a  statement  of  the  present 
relation  that  each  of  these  bridges  bears  to  commerce  and  navigation. 

As  yoDr  boats  are  constantly  plying.upon  the  river,  there  is  no  person,  I  think, 
who  can  give  me  more  trustworthy  information  than  yourself. 

An  early  reply  is  very  necessary,  as  1  am  required  to  report  on  the  matter  to  the 
War  Department  without  delay. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 
James  Montgomery,  Esq., 

Superintendent  Evansville,  Paduoah  and  Tennessee  Biver  Packet  Company. 
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letter  of  the  superintendent  op  the  evan8villb,  paducah  and  tennesses 
river  packet  company,  to  lieutenant-colonel  j,  w.  barlow,  corps  of  en- 
GINEERS. 

EVANSVILLE,  PaDUCAH  AND  TENNESSEE  RiVER  PACKET  COMPANT, 

Bvansvilldf  Ind.^  January  3,  1887. 

My  Dear  Sir:  Youts  27th  ultimo  to  Mr.  James  Montgomery,  superintendent  Evans- 
Tille,  Paducali  and  Tennessee  River  Packet  Company,  concerning  bridges  on  Tennes- 
see River,  has  been  referred  to  me,  as  I  have  sncceeaed  him  in  the  office  of  superin- 
tendent. 

I  cannot  give  you  exact  measurement,  &c.,  but  can  give  yon  a  general  idea  of  these 
bridges,  based  on  an  experience  of  eighteen  years  ooniinuous  service  between  Paducab, 
Ey.,  and  Florence,  Ala. 

The  Chesapeake,  Ohio  and  Southwestern  Railroad  Bridge,  20  miles  above  Paducah, 
is  considered  very  dangerous  by  all  Tennessee  River  steamboatmon,  and  more  espe- 
cially in  high  water,  as  it  is  not  constructed  at  right  angles  with  the  current  of  the 
river. 

The  upper  rest-pier  is  almost  exactly  in  the  channel  that  a  boat  should  run  in  order 
to  keep  straight  with  the  current,  which  is  very  essential  to  safety.  I  herewith  in- 
close you  a  drawing  *  that  will  give  you  a  better  idea  of  the  situation  than  I  can  de» 
scribe  in  a  letter. 

The  Louisville  and  Nashville  Railroad  Bridge,  90  miles  above  Paducah,  is  not  all 
that  we  desire  in  the  way  of  construction,  though  it  is  so  much  better  than  the  Chesa- 
peake, Ohio  and  Southwestern,  and  also  the  Johnsonville  Bridge,  that  we  have  no 
special  complaint  to  make  concerning  it. 

The  Johnsonville  Bridge,  which  is  110  miles  above  Paducah,  is  the  most  'di£Qcnlt 
one  we  have  to  contend  with,  and  is  considered  dangerous  to  steamboats  both  ascend- 
ing and  descending  when  being  navigated  by  the  most  skillful  pilots,  either  in  day- 
time or  at  night,  on  account  of  the  short  span  and  a  large  gravel-bar,  which  ha» 
formed  only  a  short  distance  below  the  bridge.  I  also  inclose  a  drawing*  of  this 
bridge  and  bar,  which  is  not  according  to  exact  measurements,  but  it  is  in  the  main 
correct. 

The  bar  spoken  of  is  less  than  the  length  of  a  steamboat  below  the  end  of  the  draw 
when  the  draw  is  open  for  boats  to  pass.  In  consequence  of  this  bar  a  pilot  has  to 
begin  to  make  a  turn  when  descending  while  the  boat  is  yet  between  the  piers,  and 
in  ascending  the  channel  is  so  narrow  and  crooked  it  is  impossible  to  get  a  straight 
run  between  the  piers. 

I  have  often  noticed  that  a  boat  34  feet  wide  with  a  coal-boat  20  feet  wide  in  tow, 
has  barely  room  to  pass  through  this  bridge.  Even  then  at  a  low  stage  of  water  the 
boat  will  rub  on  one  side  and  the  barge  on  the  other  against  the  riprap  which  has 
been  thrown  around  the  piers  in  order  to  support  them.  Some  years  ago  M^Jor 
Willard,  who  was  then  in  charge  of  the  work  at  Massel  Shoals,  made  a  trip  on  one  of 
our  boats,  and,  if  I  am  not  mistaken,  made  a  sketch  of  the  Johnsonville  Bridce  and 
the  bar  below  it.  If  I  am  correct  about  this  statement  oonceming  Major  WlUard,  f 
think  he  could  give  yon  more  accurate  information  than  any  one  dse. 

There  are  thzee  regular  weekly  boats  running  in  the  Lower  Tennessee  all  the  year 
round,  and  a  considerable  portion  of  the  time  as  many  as  six,  in  addition  to  tow  boats 
that  often  make  trips  up  the  river  for  the  purpose  of  bringing  out  barges  loaded  with 


staves,  lumber,  pig-iron,  tan-bark,  and  timber. 
Some  months  ago  we  lamished ; 


I  year  office,  through  Messrs.  Fowler  &  Co.,  of  Pada- 
cah,  with  an  approximate  statement  of  the  business  done  on  the  Tennessee  River  be- 
tween Paducah,  Ky.,  and  Florence,  Ala.  This  statement,  while  it  was  not  gotten  up 
from  actual  statistics  owing  to  the  fact  that  no  records  have  been  kept  of  the  amount 
of  towing,  we  consider  it  as  near  accnrate  as  it  could  have  been  made,  as  it  was  pre- 
pared by  careful  and  experienced  men  who  have  been  connected  with  the  business 
for  many  years.  If  you  now  have  this  statement  it  would  give  you  some  idetf  of  the 
ImportaQce  of  the  commerce  on  the  Lower  Tennessee.  We  feel  a  great  interest  in 
these  matters  and  will  cheerfully  give  you  all  the  Information  we  can,  and  stand 
ready  to  render  all  the  assistance  in  our  powes  looking  to  the  pennanent  improvement 
of  this  important  stream. 

I  shall  endeavor  to  call  on  you  soon  if  yon  so  desixe,  in  order  that  these  matters  may 
be  fully  discussed. 

Yours  very  truly, 

R.  D.  Morrow, 

SuperintmuieiU. 
Col.  J.  W.  Barlow, 

HeuU  Col.  of  Engineer: 


'Omitted. 
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Appendix  G. 

cjetter  of  lieutenant-colonel  j.  w.  barlow,  corps  op  engineers,  to  the  new- 
PORT NEWS  AND  MISSISSIPPI  VALLEY  COMPANY. 

Engineer  Office,  U.  8.  Army, 
,  Chattanooga,  Tenn.f  January  7,  1887. 

Gentlemen:  In  Tiew  of  the  recent  national  legislation  bearing  upon  the  subject 
of  bridges  and  other  structures  that  ''do  or  will  interfere  with  free  and  safb  navi- 
gation," I  have  to  resoectfnlly  call  your  attention  to  the  draw-bridge  crossing  the 
Tennessee  River  at  Giloertsviile,  Ky.,  forming  a  part  of  the  western  division  of  your 
system,  i.  e.  on  the  Chesapeake,  Ohio  and  Southwestern  Railway.  This  bridge  forms 
a  very  serious  obstruction  to  navigation  and  should  be  remedied  with  as  little  delay 
«8  possible. 

Definite  and  well-sustained  complaints  have  been  made  to  my  predecessor,  Mi^. 
W.  R.  King,  and  more  recently  to  myself,  by  those  interested  in  the  commerce  and 
navigation  of  the  Tennessee,  extending  over  a  period  of  several  years,  against  that 
"bridge  to  a  degree  that  implies  a  necessity  for  its  modification  or  abatement. 

The  obstruction  chiefly  consists  in  the  fact  that  it  is  not  constructed  at  right  angles 
with  the  current  of  the  river,  and  that  its  lower  rest-pier  has  fallen  in,  and  **  the  upper 
xest-pier  is  almost  exactly  in  the  channel  that  a  hoa^  should  run  in  order  to  keep 
fitraight  with  the  current,  which  is  essential  to  safety.'* 

In  view  of  these  facts  it  is  readily  seen  that  the  piers  should  be  rebuilt,  at  the  same 
time  securing  a  draw-span  of  not  less  than  l&O  feet  in  the  dear. 

It  is  respectfully  desired  that  your  company  will  favor  me  with  an  early  reply,  em- 
bodying it-s  views  upon  this  matter,  with  such  suggestions  as  may  be  deemed  pertinent 
thereto,  and  if  any  action  has  been  |;aken  or  is  likely  to  be  taken  in  the  near  future  having 
in  view  any  modification  of  said  bridge,  that  I  may  be  informed  officially  of  that  fact 
flo  that  I  may  be  enabled  to  give  it  careful  consideration  and  to  submit  *'all  informa- 
tion attainable '^  with  my  report  to  the  War  Department  upon  this  subject  of  obstruc- 
tions in  the  navigable  waters  of  the  engineer  district  in  my  charge. 

In  this  connection  please  read  the  following  <<  Orders.'' 

[Here  follows  a  copy  of  General  Orders  No.  7,  which  may  be  found  in  Appendix 

A.  J 

•  •  •  •  •  •  • 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers, 
In  charge  of  Improvement  of  Tennessee  and  Cumberland  rivers. 
President,  Directors,  et  al., 

Newport  News  and  Mtssissippi  Valley  Company, 

'  Appendix  H. 

ubtter  of  the  president  of  the  newport  news  and  mississippi  valley  com* 
pany  to  lieutenant-colonel  j.  w.  barlow,  corps  of  engineers. 

Newport  News  and  Mississippi  Valley  Cobipant, 

New  York,  January  12,  1887. 

Dear  Sir  :  I  have  to  acknowledge  receipt  of  your  letter  of  the  7th  instant,  calling 

my  attention  to  a  provision  in  the  Array  regulations  requiring  you  to  report  to  the 

Secretary  of  War  whether  any  bridges,  causeways,  or  structures  do,  or  will,  inter- 

-  fere  with  the  free  and  safe  navigation,  and  pointing  out  that  there  is  a  liability  to  an 

obstruction  to  navigation  in  the  railroad  bridge  piers  at  Gilberts ville,  Ey. 

This  company  has  but  recently  taken  charge  ot  the  division  of  road  extending  from 
lionisville  to  Memphis,  and  I  am  without  specific  information  in  regard  to  the  condi- 
tion of  this  bridge  and  the  piers.  I  have  requested  General  Echols,  the  vice-presi- 
dent, who  is  in  immediate  command,  however,  to  cause  an  examination  and  report 
to  be  made  to  me  as  to  the  present  dimensions  and  condition  of  that  structure,  seas 
to  be  able  to  comply  with  the  reasonable  reonirements  of  the  War  Department  aa 
soon  as  the  seasons  and  elements  favor.  When  I  obtain  the  views  of  the  resident 
engineer  I  may  have  some  plans  and  suggestions  to  submit  for  consideration  on  the 
aubject  in  a  further  communication. 
Yours  very  respectfully, 

C.  P.  Huntington, 

FresidenU 
J.  W.  Barlow, 

JUeut,  Col.  of  Engineers. 
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I.ETTER  OP  LIEUTENANT-COLONEL  J.  W.  BARLOW,   CORPS    OF    ENGI- 
NEERS. 

Engineer  Office,  .United  States  Army, 

Chattanooga^  Tenn.^  February  19, 18S7. 
Sir:  I  Lave  the  honor  to  transmit  herewith  correspondence  received 
from  O.  P.  Huutiugtou,  president  of  the  Newport  News  and  Mississippi 
Valley  Company,  dated  New  York,  February  7,  1887,  furnishing  addi- 
tional information  pertaining  to  the  bridge  of  the  Chesapeake,  Ohio 
and  Southwestern  l^ailway  over  the  Tennessee  Eiver  at  (jilbertsville 
(Eddyville),  Ky.,  and  request  that  this  communication  may  be  tiled  a;^ 
supplementary  to  my  report  of  January  26, 1887,  on  bridges  obstruct- 
ing navigation. 

The  interests  of  commerce  and  navigation  demand,  in  my  judgment^ 
that  the  two  rest-piers  be  removed  at  once;  therefore  I  respectfully 
recommend  their  removal  under  the  provisions  of  the  act  of  July  5, 1884^ 
section  8,  the  cost  being  estimated  as  within  the  $15,000  annual  limit. 
This  action  will  give  temporary,  but  not  full^relief,  for  the  necessity 
of  securing  a  wider  draw-span  would  still  remain ;  the  draw  should  be 
widened  to  not  less  than  150  feet  in  the  clear,  as  previously  recom- 
mended by  me. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut  Col.  of  Unffineers^ 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  PBESIDENT  OF  THE  KEWPOBT  NEWS  AND  MISSISSIPPI  VALLEY  COM- 

PANY. 

Newport  News  Am>  Mississippi  Valley  Company, 

New  York,  Febrtuury  7,  1887. 
Dear  Sir  :  Beferriog  to  yonr  letter  of  the  7th  nlthno,  already  acknowledged,  I  have 
now  to  say,  In  further  response  thereto,  that  I  have  requested  Vice-President  Echola 
to  ^ve  me  a  report  upon  the  condition  of  the  bridge  across  the  Tennessee  at  Eddy- 
ville, and  have  the  pleasure  to  inclose  copy  of  his  report  relative  thereto. 

It  will  be  seen  therefrom  that  the  chief  engineer  does  not  regard  the  present  con- 
dition of  any  of  the  piers  as  being  an  obstruction  to  navigation,  but  nevertheless,  if 
upon  an  inspection  and  maturer  judgment,  the  Secretary  of  War  is  of  the  contrary 
opinion,  it  will  be  practicable  to  remove  the  lower  rest-pier. 
Respectfully  submitted, 

C.  P.  Huntington, 

FreaidenL 
J.  W.  Barlow,  Esq.. 

Lieut,  Col,  qf  jLugineers. 


XJCTTER  op  the  vice-president  op  TnE  NEWPORT  NEWS  AND  MISSISSIPPI  VALLEY 

company. 

Newport  News  and  Mississippi  Valley  Company, 

Office  of  the  Third  VicePrbsidknt, 

Louisville^  Ey,^  February  2,  1887. 
My  Dear  Sir  :  On  the  12th  ultimo  you  wrote  to  me  inclosin*?  copy  of  a  letter  from 
Mr.  J.  W.  Barlow,  lieatenant-colonel  of  Engineers,  United  States  Army,  in  charge 
of  improvement  of  the  Tennessee  and  Cnml^rland  rivers,  calling  your  attention  to 
what  he  thought  was  an  obstruction  of  navigation  by  our  bridge-piers  in  the  Tennessee 
Biver. 
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I  have  referred  the  matter  to  our  eDgineers,  and  they  have  returned  to  loe  a  tra 
cing*  showiDg  the  location  of  the  piers  at  oor  Tennessee  River  bridge,  which  tracing 
I  inclose  to  you  herewith.  They  report  that  there  are  clear  draw-spans  on  each  side 
of  the  round  pier  of  123  feet  each,  which  ia  ample  for  larger  boats  than  are  run  «n  the 
Tennessee  River. 

The  bridge-piers  are  placed  so  nearly  parallel  with  the  current,  that  there  «an  be 
no  reasonable  objection  on  that  score.  The  rest-piers,  however,  being  at  right  Angles 
to  the  line  of  the  bridge,  mi^ht  be  objected  to  as  being  in  a  measure  in  uie  way  of 
entering  the  draw-spans  witn  the  current.  The  lower  rest-pier  has  fallen  dowo,  and 
I  do  not  think  it  is  in  the  way ;  but  if  it  is,  what  is  left  of  it  can  be  removed.  The 
upper  rest-pier  is  a  very  good  thing  to  have,  though  not  a  necessity ;  and  if  theCrov- 
emment  insists  upon  it,  this  pier  can  be  taken  down :  and  with  these  two  piers  out 
of  the  way  no  reasonable  objection  can  be  found  to  this  bridge  by  the  river  interests. 

My  understanding  is  that  this  bridge  was  approved,  at  the  time  of  its  erection,  by 

the  Government,  and  I  think  that  the  cost  of  any  change  which  they  may  now  insist 

upon  should  be  paid  by  the  Government ;  but  I  really  think  when  Colonel  Barlow 

comes  to  look  into  the  matter  further  he  will  be  satisfied  that  no  change  is  aecessar^« 

Yours,  very  truly, 

John  £choi«. 
Third  Vice-Freside/tt 


report  of  major  amos  sxiokney,  corps  of  enginbbrsl 

United  States  Engineer  Office, 

Louisville^  Ky.^  February  8, 188I, 
General  :  I  have  the  honor  to  Bubrnit  herewith  the  reports  of  my 
assistant,  Mr.  O.  L.  Petitdidier,  upon  the  bridges  across  the  navij^able 
portions  of  the  Wabash  Eiver  and  White  Biver,  Indiana,  and  concur  ia 
his  recommendations.  Of  the  twenty-two  bridges  across  the  Wabash, 
all  bat  three  are  more  or  less  obstructions  to  the  free  and  safe  naviga- 
tion of  the  river  at  certain  stages  of  the  water.  In  the  present  conditioa 
of  the  navigation  interests,  however,  these  obstructions  are  notoi  so 
much  importance  as  they  might  become  after  a  thorough  improvement 
of  the  river.  On  the  White  Biver  two  bridges  are  obstructions,  and 
the  one  near  Hazletou  should  certainly  be  changed,  if  the  improvement 
of  the  river  is  to  be  continued,  as  it  absolutely  stops  the  passage  of 
boat8.t 

There  are  no  other  known  obstructions,  caused  by  the  erection  of 
structures,  in  the  district  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  o/Ungiucer^ 
^  The  Chief  of  Engineers,  U.  8.  A. 


KEPORT  OF  MR.  O.  L.   PETITDIDIER,  ASSISTANT  ENGINEER. 

Louisville,  Ky.,  February  8, 1887. 
^ Major:  I  have  the  honor  to  Bubmit  my  report  on  the  ezamiDation  of  Wabask 
River  bridges,  made  between  January  12  and  January  21,  1887. 

The  total  number  of  brldf;es  between  Lafayette  and  the  mouth  of  the  river  'm  2^ 
of  -which  8  have  no  draw  and  are  total  obstructions  at  the  highest  stages  of  i  iver^ 
except  for  very  small  boats ;  11  are  provided  with  a  draw  but  no  guidiug-dikes,  and 
are  only  partial  obstructions  ;  and  3  are  provided  with  both  draws  and  dikes,  and  ara 
no  obstructions. 

•  Omitted. 

tThe  two  bridges  on  White  River  above  referred  to  were  reported  to  the  Senate^ 
and  report  printed  in  Senate  Ex.  Doc.  No.  12,  Forty-ninth  Congres«,  first  session, 
page  34. 
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.^  CL^  draw  and  which  ore  total  obstrnotions  at  high  atages,  are 


Njtalk^ 


^s  «»  $trM(  Wagon 

V**»  Street  Wagon 

U«k«  Erie  and  Weat- 
«roBailroad  Bridge. 

Wabash.  Salct  Loaia 
acd  Padflc  Railroad 
Bridge. 

Chicago  and  Indiana 
Coal  Road  (fonccriy 
Chicago  and  Great 
Son  them  Railroad) 
Bridee. 

Free  Wagon  Bridge, 
hnilt  by  adijoining 
ooonties. 


Indiana.  Bloomincrton 
atd  Western  Rail- 
road Bridge. 

Toledo,  Saint  Lonia 
and  Eanaad  City 
(formerly  Colnmbna 
and  Saint  Louie) 
Railroad  Bridge. 


Location. 


Lafayette,  Ind. 

...do 

...do 

Attica,  led.... 

...do 

...  do 


Covington,  led. 
Near  Lodi,  led. 


Clearance. 


Low  water.  High  water. 


Ft.     In. 

84         5 


as      t 

84         0 
40         0 


&6 


82 


83         6 
30         8 


FU 
8 


8 
14 


10 


6 


Remarks. 


Formerly  provided  with  % 
draw,  but  it  has  been  xe- 
movcd  some  fuarteen 
years  ago. 

Kodraw. 

Bo. 

Has  no  draw,  bat  la  anffl- 
ciently  high  to  accrnamti- 
da  te  preaeht  needa  of  navi- 
gation. 

Haa  no  draw. 


This  la  a  new  bridge  Jnat 
completed  to  replace  fur- 
rfer  bridge,  which  w«« 
blown  down  in  May,  1886; 
no  draw.  Sketch  of  thia 
bridge  is  part  of  this  re- 
port. 

No  draw. 


Da 


Note.— Noa.  2, 3, 4, 5, 7  reported  to  the  Senate  and  report  printed  in  Senate  Ex.  Doo.  Na  12,  Forty 
ninth  Congreas,  flrat  aeaaion,  page  83. 

The  clearance  or  dear  ipace  ander  bridges,  asBhownin  the  above  table,  was  obtained 
when  the  stage  of  water  was  lower  than  at  previons  examinations,  and  it  is  believed 
to  be  yery  nearly  correct.  The  two  sets  of  figures  in  the  column  of  clearance,  refer,  the 
upper  one  to  the  clearance  at  low  water,  the  lower  one  to  the  clearance  at  highest 
water;  the  diflference  in  heisht  between  highest  and  low  water  having  been  as- 
sumed, the  same  as  at  Terre  flaute,  viz,  26  feet.  Major  Miller,  in  his  report  of  Sep- 
tember 30, 1884»  in  regard  to  the  bridges,  writes  as  follows : 

<*  These  bridges  require,  to  render  them  no  obstruction  to  free  navigation,  to  be 
supplied  with  draw-spans  placed  over  the  channel,  having  a  width  in  the  clear  of  at 
least  60  feet,  arrangeo  to  be  manoBUvered  with  facility  and  rapidity  with  proper  guide 
dikes  or  suard  piers." 

The  radical  modifications  to  all  these  bridges  which  Major  Miller  recommends,  seem 
to  me  to  be  beyond  the  requirements  of  present  or  future  navigation  on  the  river  be- 
tween Lafayette  and  Terre  Haute,  and  I  would  recommend  that  it  mieht  be  made 
optional  with  the  various  bridge  owners  as  to  whether  a  draw  and  guard  pier  should 
be  built,  or  their  bridges  raised  high  enough  to  obtain  a  clearance  between  bottom  of 
lower  chord  and  highest  water  mark  of  not  less  than  20  feet  or  more.  In  my  opinion, 
high  bridges,  with  such  a  clearance  as  just  described,  would  be  much  less  objectioiv 
able  than  bridges  provided  with  draws,  which  are  generally  too  nasrow  to  be  passed 
through  without  some  danger  and  which  always  occasion  some  loss  of  time. 


Respectfhlly  submitted. 

IfiJ.  Amos  Sticknbt, 
Carp9  of  Engineerst  U, 


O.  L.  Pbtitdidikb. 


8.  A. 
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bepobt  of  major  jajibs  o.  post,  corps  op  engineers. 

United  States  Engineer  Office, 

Oincinnatij  December  20, 1886. 

General:  In  compliance  with  Oeneral  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  O.,  Novem- 
ber 30,  1886, 1  have  the  honor  to  sabmit  the  following  report  upon  the 
bridges  and  other  structnres,  now  erected  or  in  the  process  of  erection,, 
that  do  or  will  interfere  with  free  and  safe  navigation  upon  the  rivers 
in  the  district  of  which  I  have  charge. 

In  my  previous  report  upon  this  subject,  dated  February  3, 1885,  and 
printed  in  Senate  Ex.  Doc.  No.  12,  Forty-ninth  Gongress,  first  session,  a 
complete  list  of  the  obstructions,  of  the  nature  referred  to,  then  in  exist- 

•enoe  was  given. 

•  •  •         '     •  •  •  • 

The  recommendations  heretofore  made  are  renewed. 

The  only  bridge  constructed  since  my  former  report  is  over  the  Lit- 
tle Kanawha  Kiver,  at  Parkersburg,  between  the  Wood  County  Bridge 
and  the  mouth  of  the  river,  about  300  feet  from  the  latter.  The  pro- 
posed construction  of  this  bridge  was  mentioned  in  the  report  referred 
to,  and  it  was  recommended  that  on  account  of  the  importance  of  the 
mouth  of  this  river  as  an  ice-harbor  and  landing  for  the  Ohio  Biver 
ateamers,  that  its  dimensions  be  required  to  conform  to  the  law  regu- 
lating the  construction  of  bridges  across  the  Ohio  Biver  in  that  vicinity. 

Under  date  of  May  25, 1886,  another  report  upon  the  effect  of  the  con- 
struction of  1  his  bridge  as  then  proposed  upon  the  commerce  of  the  Ohio 
and  Little  Kanawha  rivers,  was  submitted  to  the  Chief  of  Engineers. 
The  piers  of  the  bridge  having  at  that  time  been  commenced,  it  was  sug- 
gested that  the  Ohio  Valley  ConstrQction  Company,  engaged  in  building 
it,  be  enjoined  from  continuing  the  work  until  the  subject  could  be  more 
fully  considered. 

This  report  was  forwarded  to  the  Attorney-General  by  the  Secretary 
of  War.  No  further  action  being  taken,  the  construction  of  the  bridge 
was  continued,  and  it  has  since  been  nearly  completed.  The  distance 
between  the  center  of  the  piers  of  the  channel  span  as  they  stand  is 
300  feet.  This,  diminished  by  the  thickness  of  the  piers,  gives  a  dis- 
tance between  them  of  284  feet  6  inches  at  a  10-foot  stage.  They  are 
placed  oblique  to  the  thread  of  the  current,  which  further  diminishes 
this  distance  about  3  feet,  making  the  navigable  width  between  the 
pier8,or  that  measured  in  a  direction  perpendicular  to  the  river,  281  feet, 
or  more  than  10  feet  less  than  the  distance  between  the  abutments  of 
the  Wood  County  Bridge,  also  re])orted  as  an  obstruction  to  navigation. 
The  clear  height  of  the  new  bridge  above  the  water  at  a  lOfoot  stage 
is  50  feet  4  inches.  The  principal  objections  to  this  bridge  are  that  it 
destroys  a  former  landing  of  Ohio  Biver  steamers,  and  prevents  the  use 
of  the  mouth  of  the  Little  Kanawha  Biver  as  all  ice-harbor.  The  need  of 
places  along  the  Ohio  Biver  where  steamers  can  remain  protected  from 
the  running  ice  is  so  seriously  felt  that  at  several  points  artificial  ice- 
harbors  have  been  built  by  the  Government,  and  the  construction  of 
others  is  contemplated. 

It  is  believed  changes  in  the  plan  of  this  bridge  could  have  been  made 
that  would  have  caused  it  to  be  much  less  of  an  obstruction  to  com- 
merce than  at  present,  and  have  added  but  a  small  additional  amount 
to  the  cost  of  building  it. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Brig.  Gen.  James  C.  Duane,  Major  of  Enghucra. 

Chief  of  Etiijineeran  U.  S.  A. 
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report  of  oaptain  charles  e.  l.  b.  dayis,  corps  of  engineers* 

United  States  Engineer  Office, 

Milicaukee^  Wis.^  December  13, 1880. 
Sir  :  In  accordance  with  General  Orders  No.  7,  Ueadquarters  Corp* 
of  Engineers,  United  States  Army,  Washington,  D.  C,  November  30^ 
1886, 1  have  the  honor  to  submit  tbe  following  report  upon  bridges^ 
causeways,  or  structures,  now  erected  or  in  process  of  erection,  that  do 
or  will  interfere  with  free  and  safe  navigation  within  the  district  of  river 
and  harbor  works  under  my  charge. 

The'county  of  Door,  State  of  Wisconsin,  granted  Leatham  and  Smithy 
of  Sturgeon  Bay,  Wis.,  a  <:harter  to  build  a  wagon  bridge  across  Star* 
geon  Bay,  upon  plans  to  be  approved  by  the  Secretary  of  War. 

These  plans  were  submitted  to  the  Secretary  of  War,  but  as  the  Stur- 
geon Bay  Canal  was  owned  by  a  private  corporation,  the  Secretary 
decided  he  had  no  jurisdiction,  and  declined  to  take  any  action  or  to 
authorize  the  officers  of  the  Corps  of  Engineers  to  take  any  action  ia 
the  case. 

Messrs.  Leatham  and  Smith,!  am  informed,  then  found  out  unofficially 
the  usual  rules  governing  the  bridging  of  navigable  streams  in  the  United 
States,  changed  their  drawings  to  correspond,  and  have  already  com- 
menced the  building  of  the  bridge. 

Very  respectfully,  your  obedient  servant, 

Cdas.  E.  L.  B.  Davis, 

Captain  of  Engineers^- 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  major  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS'.. 

United  States  Engineer  Office, 

ChicagOy  /«.,  February^  4, 1887. 

General:  In  reply  to  your  telegram,  received  yesterday  p.  m.,  in 
regard  to  the  reports  on  bridges  required  by  General  Orders  No.  7,  Head- 
quarters Corps  of  Engineers,  November  30, 1886, 1  have  the  honor  to 
state  that  soon  after  assuming  charge  of  this  office  I  took  steps  to  col- 
lect the  data  necessary  to  comply  with  this  order.  It  was  my  intention 
to  submit  drawings  of  all  bridges  not  yet  reported  upon  over  streams- 
in  my  charge,  similar  to  those  that  accompanied  my  report  upon  the 
same  subject,  dated  January  6, 1885,  at  the  time  I  was  temporarily  in 
charge  of  this  office. 

The  data  for  these  are  usually  furnished  through  the  courtesy  of  the 
owners  or  operators  of  the  bridges.  In  those  cases  where  I  have  made 
application  the  informatiop  desired  has  been  very  slow  coming  in,  which, 
accounts  for  my  present  delay  in  this  matter. 

There  are  but  two  streams  in  my  charge  that  are  crossed  by  bridges 
that  come  within  the  requirements  of  section  4,  river  and  harbor  act,  ap- 
proved August  5, 1886 — the  Calumet  Eiver  in  Illinois  and  Indiana,  and 
the  Illinois  Elver. 

Since  thedateofthela8treportontheseabovementioned,therehas  been 
added  to  the  Calumet  Eiver  the  reach  extending  from  the  '*  Forks  to  one- 
half  mile  east  of  Hammond."  In  this  distance  the  river  is  crossed  by  five 
bridges — three  finished,  and  two  in  the  i)roces8  of  constniclion.  The  sit- 
uation between  tbe  mouth  of  the  river  and  the  Forks  is  substantially 
tbe  same  as  given  in  report  above  mentioned. 
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Of  the  five  bridges,  the  first  met  with  in  ascendiDg  the  stream  is  at 
BurDham.  It  is  being  built  by  the  Pennsylvania  Company,  and  will  con^t 
form  to  the  river  in  its  improved  condition.  Tbo  pivot  pier  and  abut- 
ments are  in  place,  and  the  superstructure  is  being  erected.  The  first 
are  stone  resting  upon  pile  foundations  j  the  second  is  iron.  The  clear 
opening  for  the  passage  of  boats  will  be  about  70  feet.  This  bridge  is- 
reasonably  well  located,  and  when  finished  will  offer  the  least  practica- 
ble obstruction  to  navigation.  About  2  iniles  above  this  in  the  city  of 
Hammond,  Ind.,  three  railroad  bridges  are  located  within  a  space  oi 
about  350  iieet. 

(1)  The  Louisville,  2few  Albany  and  Chicago,  with  a  clear  opening 
for  the  passage  of  vessels  of  about  50  feet. 

(2)  The  New  York,  Chicago  and  k'aint  Louis,  with  about  the  same 
opening. 

(3)  The  Chicago  and  Atlantic,  with  two  clear  openings  of  about  60 
feet  each. 

The  first  and  second  of  these  bridges  materially  obstruct  navigation 
by  reason  of  their  narrow  draw  openings  and  the  obliquity  of  their  axes- 
to  the  direction  of  the  channel.  The  last,  however,  is  well  located  with 
reference  to  the  direction  of  the  channel  and  has  draw-openings  that 
will  admit  of  the  easy  passage  of  ordinary  vessels.  Aft«r  passing  the 
last  of  these  railroad  bridges  about  700  or  800  feet,  we  come  to  a  wagon 
bridge  belonging  to  the  city  of  Hammond.  The  old  wooden  structure 
that  occupied  this  site  for  some  years  is  at  present  being  replaced  by  a 
new  iron  one. 

The  location  is  good  with  reference  to  the  direction  of  the  channel^ 
but  the  draw  openings  provided  being  only  39  feet,  it  will  be  a  great 
obstruction  to  navigation. 

As  soon  as  the  river  traffic  in  this  locality  increases  to  any  cont^Ider- 
able  extent,  as  it  is  certain  to  do  at  an  early  date,  it  will  be  found  that 
all  of  these  bridges  are  much  too  low.  As  they  are  now,  for  every  tug 
that  passes,  the  draws  must  be  opened. 

We  have  the  data  on  hand  for  making  the  drawings  of  four  of  these 
bridges,  and  hope  soon  to  obtain  that  for  the  fifth. 

They  are  now  well  under  way  and  will  be  forwarded  with  a  more  de- 
tailed report  as  soon  as  completed. 

With  regard  to  the  bridges  over  that  portion  of  the  Illinois  Biver 
(from  Copperas  Creek  to  the  mouth)  on  which  the  United  States  Gov- 
ernment is  carrying  on  works  of  improvement,  their  status  is  essentially 
the  same  as  when  reported  upon  January  6, 1885. 

The  Chicago  and  Alton  Bailway  Company  have  constructed  aids  to 
navigation  at  their  bridge  at  Grand  Pass,  which  are  in  accordance  with 
the  suggestions  of  the  steamboat  men,  and  are  deemed  to  be  sufficient 
for  the  present  needs  of  the  river  commerce. 

Some  correspondence  has  taken  place  with  the  owners  and  controllers 
of  the  other  bridges  over  this  reach  of  the  river  with  regard  to  aidsre- 
quired  in  order  to  facilitate  the  passage  of  river  crafts  through  their 
draw  openings,  and  it  is  believed  that  these  will  be  constructed  in  time 
to  benefit  commerce  during  the  coming  season. 

From  Copperas  Creek  to  the  junction  of  the  the  Illinois  and  Michigan^ 
Canal  at  La  Salle  the  slackwater  improvements  on  the  Illinois  Biver 
are  owned  and  controlled  by  the  State  of  Illinois.  Over  this  reach  of 
the  river  there  are  four  railroad  bridges,  including  one  a^t  Lacon,  pro- 
posed, and  four  wagon  bridges.    These  have  not  yet  been  reported  upon. 

Under  date  of  March  31, 1886, 1  was  instructed  by  the  Chief  of  En- 
gineers to  prepare  and  transmit  to  his  office  at  an  early  day  a  map  ot 
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the  niinois  Biver  from  the  JQDction  of  the  Illinois  and  Michigan  Canal 
to  its  mouth,  showing  the  location  of  the  bridges  on  the  river,  together 
with  skeleton  sections  of  each  after  the  manner  adopted  in  the  maps 
attached  to  General  Warren's  report  of  1878. 

On  April  7, 1886, 1  submitted  a  project  for  carrying  out  these  instrnc- 
tions.  Under  date  of  April  10, 1886, 1  was  informed  that  <<  in  view  of 
-your  report  of  the  expense  of  procuring  the  information  desired  and  of 
the  delay  attendant  upon  awaiting  for  a  fall  in  the  river  to  make  the 
necessary  examinations,  the  above  mentioned  instructions  are  for  the 
present  recalled.'^ 

Since  this  time  nothing  more  has  been  done  in  this  matter. 

It  has  been  my  intention  to  refer  to  it  again  and  ask  that  the  origi- 
nal instructions  be  renewed  in  order  that  they  might  be  carried  out 
during  the  coming  summer  and  fall  as  favorable  opportunity  offered. 
There  is  no  doubt  but  our  information  concerning  the  bridges  over  the 
Illinois  Biver  is  very  incomplete,  especially  in  view  of  the  important 
bearing  that  these  will  have  npon  the  navigation  of  the  river  when  it 
becomes  a  highway  for  vessels  passing  from  Lake  Michigan  to  the  Mis- 
sissippi Biver. 

I  will  also  invite  attention  to  the  fact  that  there  are  three  railroad, 
«even  wagon  ^oad,  and  one. aqueduct  bridges  over  the  Illinois  and 
Des  Plaines  rivers,  between  the  the  month  of  the  canal  and  Joliet, 
that  will  have  to  receive  consideration  whenever  the  upp^r  part  of  the 
river  is  to  be  made  navigable. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbcjry, 

Major  J  Corps  of  Engineers. 

Brig.  Gen.  J.  C.  Duanb^ 

Chief  of  Engineers^  if.  8.  A, 


bepobt  of  majob  hilton  b.  adams,  corps  of  engineebs. 

United  States  Engineer  Office, 

Burlington^  Vt.y  Beoember  14,  1886. 
General:  In  compliance  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  Washington,  D.  C,  November  30, 1886, 1  have  the 
honor  to  report  there  is  one  case  in  this  district  in  which  a  bridge  in- 
terferes with  free  and  safe  navigation,  being  that  of  the  Lamoille  Val- 
ley Extension  Eailroad  in  its  crossing  of  Missisquoy  Bay. 

At  least  one  accident  has  been  reported  to  me  as  having  occurred  at 
this  bridge,  due  to  the  narrowness  of  the  draw,  which,  with  projections 
that  exist  below  water-level,  affords  a  clear  opening  of  only  some  36 
feet  and  renders  a  passage  through  the  draw  somewhat  ditiieult  and 
dangerous. 

This  bridge  is  not  now  in  use,  never  was  much  more  than  merely 
placed  in  operation,  and  is  not  likely  to  be  used  in  the  near  future ;  all 
considerations  would  therefore  seem  to  render  it  unwise  to  allow  such 
an  obstacle  to  free  navigation  to  remain. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adahs, 
Major  of  Engineers. 
The  Chief  of  Engineers,  XT.  S.  A. 
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eeport  op  captain  a.  h.  payson,  corps  of  engineers. 

United  States  Engineer  Office, 

San  Francisco^  Cal.^  December  23,  1886. 
Sir:  In  compliance  with  the  instructions  in  General  Orders  No.  7, 
dated  Headqaarters  Corps  of  Engineers,  Washington,  D.  C,  November 
30, 1886, 1  have  the  honor  to  report  as  follows  :  Concerning  bridges  in 
the  district  under  my  charge,  in  my  opinion  there  is  no  reasonable 
ground  for  complaint  against  any  of  the  existing  bridges,  nor  have  lany 
such  complaints  been  made  by  the  navigation  interests  save  in  the  case 
of  the  bridge  across  the  Sacramento  Eiver  at  Butte  City,  now  under 
construction,  but  nearly  completed.  Under  date  of  J\\n6  18,  1886, 1 
wrote  to  the  Department  about  this  bridge,  which  had  not  then  been 
begun,  and  inclosed  a  copy  of  a  letter  which  I  had  received  on  the  sub- 
ject from  the  President  of  the  Sacramento  Transportation  Company.  I 
quote  from  my  letter  as  follows : 

My  own  knowledge  of  the  circumstances  and  locality  convince  me  that  the  bridfre^ 
if  built  in  this  part  of  the  river,  will  be  a  serious  obstacle  to  navigation,  if  it  does  not 
entirely  prevent  it  at  certain  seasons  of  the  year. 

There  is  abreast  of  Butte  Oit^  a  straight  reach  of  river  less  than  300  feet  wide  be- 
tween permanent  banks,  in  which  the  onrrent  at  high  water  is  so  swift  that  an  empty 
barge  cannot  be  towed  np  in  midstream  by  existing  steamers.  As  the  water  is  deep 
enongh  at  all  stages,  this  objection  might  be  met  by  a  draw-span  next  the  bank  ou 
the  Bntte  City  side,  bnt  this  even,  if  there  was  any  wav  of  forcing  it,  would  not  remedy 
the  flnreat  danger  to  which  descending  boats  with  loads  will  be  exposed. 

A  Doat  coming  down-stream  at  high  water  with  a  loaded  barge,  on  account  of  th» 
narrowness  of  stream  and  swift  current,  could  not  round  to  between  the  bend  abov» 
and  the  bridge  to  drop  the  barge  through  from  above,  and  could  not  tow  through 
without  great  risk. 

I  may  add  that  my  opinion  about  this  bridge,  as  above  expressed,  re^ 
mains  unchanged,  as  does  that  of  Captain  Dwyer,  President  of  the  Sac- 
ramento Transportation  Company,  who  may  be  considered  as  fully 
representing  the  navigation  interests  on  the  Sacramento  River. 
Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain  of  Engineers^ 
Chief  op  Engineers,  U.  S.  A. 


bepobt  op  captain  charles  p. 

United  States  Engineer  Oppice, 

Portland^  Oreg.y  January  7, 1887. 
Sir:  I  have  the  honor  to  make  the  following  report  concerning  cer- 
tain structures  now  erected  or  in  process  of  erection  which  interfere^ 
or  will  interfere,  with  free  and  safe  navigation : 

POUND-NETS,  PISH-TRAPS,  AND  PI8H-WHEELS. 

The  former  of  these  structures  are  extensively  used  near  the  moutlii 
of  the  Columbia  Eiver,  and  the  fish-wheels  in  the  river  next  below  the 
Cascades  Canal.  Fish-traps  are  coming  into  use  on  the  bciys  and  lower 
parts  of  streams  of  the  Oregon  and  Washington  coasts. 

The  pounds  and  traps  and  their  effect  on  navigation  have  been  de- 
scribed in  special  reports  and  in  my  report  of  December  12,  1884,  re- 
quired by  Department  letter,  for  compliance  with  a  provision  of  the^ 
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river  and  harbor  act  of  July  5,  18S4,  coocerniDg  structares  interfering 
^vith  navigation. 

The  fish  traps  and  pound?  in  a  lesser  degree  generally  cause  shoal- 
ing. The  traps  are,  in  effect,  permeable  dikes,  which  check  the  car- 
reot  and  cause  more  or  less  of  a  fill.  They  contract  the  water-way  and 
deflect  the  current,  on  account  of  the  obstacle  to  the  flow  which  they 
form  in  themselves  and  from  the  fills  made  by  them. 

Wherever  the  cbannel  is  good  enough  this  contraction  or  deflection 
is  unnecessary  and  is  apt  to  be  injurious  to  the  channel,  and  there- 
fore obstructive  to  navigation.  Tbe  traps  are  also  obstructions  in  an- 
other view,  and  that  is,  that>a  vessel  may  in  darkness  or  fog  run  into 
the  trap  and  suffer  damage,  be  delayed,  or  be  thrown  out  of  her  com- 
pass course. 

On  the  other  hand,  where  the  channel  is  not  good,  fish-traps  may  be 
arranged  to  improve  it,  and  at  such  places  be,  on  the  whole,  a  benefit  to 
navigation. 

The  location  of  fish-traps  and  similar  structures,  consequently,  ought 
to  be  regulated  for  the  protection  and  ameliorationof  navigable  waters, 
and  preferably  by  the  War  Department,  which  is  charged  with  the  ex- 
ecution and  maintenance  of  works  for  the  objects  named,  and  which  has 
agents  in  direct  supervision  of  such  works. 

No  authority  is  exercised  or  delegated  by  Oregon  or  Washington 
Territory  in  locating  or  limiting  fish  pounds,  traps,  or  wheels.  Existing 
laws  concern  size  of  openings  and  times  of  use  of  traps.  Structures 
named  are  built  as  a  right  of  the  land-owner,  the  same  as  a  public 
wharf  or  landing  pier  would  be. 

The  waters  are  public  property.  Bridges  and  the  location  of  wharves 
generally  are  regulated,  but  they  are  for  use  of  the  public,  while  fish- 
traps,  of  which  fish-pounds  are  one  kind,  and  fish- wheels  are  wholly  pri- 
vate. 

Some  of  the  Cascades  £sh-wheels  are  permanent  structui'es  of  cribs 
and  rough  stone  walls ;  others  are  floating. 

They  are  generally  located  on  the  low  sharp  points  which  help  to 
form  the  rapids,  and  all  of  them  have  runs  or  chutes  and  sometimes 
wings  partly  made  by  building  walls  of  riprap  in  the  river-bed. 

The  fish-wheel  structures  decrease  the  river  cross-sections,  and,  con- 
asequently  injuriously  affect  the  current  at  the  rapids,  although  not  to 
a  large  degree.  The  removal  of  the  fish-trap  structures  from  along  the 
channel  shores  will  be  advisable  when  this  part  of  the  river  becomes 
navigated,  and  be  necessary  when  the  work  of  a  radical  open-river  im- 
provement is  undertaken,  as  contemplated  by  the  Cascades  Canal  pro- 
ject. 

LOa-BOOMS  IN  NAVIGABLE  WATERS. 

Besides  the  instances  of  obstructive  log-booms  of  this  district,  named 
in  ray  report  of  December,  1884,  the  following  have  since  been  noticed 
or  reported: 

A  boom  at  Coquille  City,  Oreg.,  extends  half  a  mile  up-stream  fol- 
lowing the  shore.  The  opposite  bank  is  fairly  well  protected  by  natural 
plantations;  but  an  erosion  there  is  plain,  and  one  probably  caused  by 
the  channel  contraction  made  by  the  boom  and  large  loprs  held  in  it. 

A  boom  about  2  miles  above  Parkersburg,  also  on  the  Coquille  River, 
is  in  deep  water,  and  occupies  about  one-quarter  of  the  river's  width 
where  that  is  somewhat  narrow. 

There  is  a  boom  of  logs  moored  close  to  the  channel  at  the  mouth 
of  the  ^ootsack  River,  Bellingham  Bay,  Washington  Territory.    This 
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boom  is  pivoted  at  one  end,  aud  at  times  swings  across  the  cliauDcl. 
It  is  also  reported  that  this  boom  has  caused,  and  will  continue  to  cause, 
a  shoal  at  that  place. 

BRIDGES   AND  BULKHEAD  AT  WATERS  OF  YAQUINA  BAY,  OREGON. 

The  railroad  bridges  and  trestles  and  county  bridge  at  Yaquina  Bay, 
named  in  my  report  for  December,  1884,  remain  without  change. 

The  Oregon  Development  Company,  singly  or  in  connection  with  the 
railroad  company,  is  building  a  crib* work  bulkhead  along  the  channel 
«dge  at  Yaquina  City,  the  terminus  of  the  Coast  and  Willamette  Val- 
ley Eailway,  and  filling  behind  the  bulkhead  with  earth  and  stone  from 
adjacent  bluffs. 

The  location  and  the  bulkhead,  now  about  constructed,  are  shown  on 
the  accompanying  sketch.*  The  injury  to  navigation  due  to  this  bulk- 
head is  inappreciable,  and  perhaps  none  exists  whatever.  It  is  under- 
stood that  the  bulkhead  is  to  be  extended  along  the  channel  edge  in 
front  of  the  tide  flat  between  Yaquina  City  and  >Jewport.  The  channel 
edge  is  close  to  the  low-water  line. 

A  filling  of  this  tide  flat  would  appreciably  curtail  the  tidal  prism  of 
the  bay  and  be  prejudicial  to  the  improvement  at  its  entrance. 

If  the  bulkhead  were  placed  at  about  the  half-tide  line,  and  the  bot- 
tom from  there  to  the  channel  dredged,  deep  water  for  landing- wharves 
would  be  obtained  and  the  encroachment  of  the  tidal  prism  by  the  Ail- 
ing compensated  for. . 

The  rjulway  company  claim  a  grant  from  the  State  of  actual  owner- 
ahip  of  the  tide  flat  referred  to  and  other  tide  flats. 
Very  respectftilly,  your  obedient  servant, 

Chas.  F.  Powell,   ' 
Captain  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


letteb  op  the  secretary  of  war. 

War  Department, 
Washington  City^  December  10, 1887. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives a  letter  of  the  8th  instant  from  the  Chief  of  Engineers, 
together  with  copies  of  reports  of  officers  in  charge  of  river  and  harbor 
districts,  received  since  ]^'ebrua^y  21, 1887,  and  made  to  meet  the  re- 
quirements of  section  4  of  the  river  and  harbor  act  of  August  5, 1886, 
requiring  that  report  be  made  to  Congress  whether  any  bridges,  cause- 
ways, or  structures  of  any  kind  now  erected,  or  in  process  of  erection, 
do  or  will  interfere  with  free  and  safe  navigation. 

William  0.  Endicott, 

Secretary  of  War. 
The  Speaker  op  the  House  op  Eepresentatives. 


Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  8, 1887, 
Sir  :  I  had  the  honor  to  submit,  2l8t  February  last,  a  communication 
containing  reports  from  officers  in  charge  of  river  and  harbor  districts, 
made,  under  orders  from  this  office,  to  comply  with  a  provision  of  sec- 
tion 4  of  the  river  and  harbor  act  of  August  5, 1886,  requiring  that  re- 


'  Omitted. 
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port  be  made  to  Congress  whether  any  bridges,  causeways,  or  stnicture» 
of  any  kind,  now  erected  or  in  process  of  erection,  doW  will  interfere 
with  Iree  and  safe  navigation.  This  was  transmitted  to  the  Senate  by 
the  War  Department,  February  24, 1887,  and  printed  as  Senate  Ex.  Doc 
No.  105  of  the  last  session  of  Congress. 

The  instances  of  interference  therein  ennmerated  were  such  as  had 
not  been  included  in  a  previous  report  from  this  office,  made  to  comply 
with  similar  provision  of  the  river  and  harbor  act  of  July  5, 1884,  trans- 
mitted to  the  Senate  December  18, 1885,  and  printed  as  Senate  Ex.  Doc* 
!No.  12,  Forty-ninth  Congress,  first  session. 

In  further  compliance  with  the  act  of  August  5, 1886, 1  now  have 
the  honor  to  submit  herewith  reports  received  since  my  communication 
of  February  21,  1887,  of  instances  of  interference  with  free  and  safe 
navigation  by  bridges  and  other  structures,  additional,  with  few  ex- 
ceptions, to  those  previously  reported. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Gen.^  Chief  of  Engineers. 
lion.  William  C.  'Endicott, 

Secretary  of  War. 


report  of  major  jared  a.  smith,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland  J  Me.,  June  21, 1887. 
Sir:  In  compliance  with  instructions  in  General  Orders,  No.  7,  from 
Headquaiters  Corps  of  Engineers,  dated  June  2, 1887, 1  have  the  honor 
to  submit  the  following  report : 

Begarding  the  railroad  and  highway  bridge  between  Portsmouth,  I^. 
H.,  and  Kittery,  Me.,  my  annual  report  for  Cocheeo  Biver,  New  Hamp- 
shhre,  for  fiscal  year  ending  June  30, 1886,  contained  the  following  par- 
agraph : 

The  bridge  across  the  Piscataqna  River,  near  Portsmouth  Harbor,  has  its  draw 
very  narrow  and  badly  arranged,  so  that  it  is  generally  a  very  inconvenient,  slow,  and 
tedions  process  to  pass  vessels  through.  In  passing  through  the  draw  with  the  tide 
it  is  generally  necessary  to  moor  the  vessel  and  allow  it  to  drop  through  the  narrow 
space  stem  foremost,  requiring  great  pains  to  accomplish  it  without  injury. 

Across  the  channel  leading  to  the  Back  Cove  in  Portland  Barbor, 
Maine,  are  two  bridges.  The  first  bridge  is  that  of  the  Grand  Trunk 
Bailway,  which  has  a  draw  giving  a  clear  opening  of  only  about  40  feet, 
and  is  inconveniently  arranged  for  enabling  vessels  to  pass. 

The  second  bridge  is  known  as  Tukey's  Bridge,  and  is  used  for  a  com- 
mon highway  j  the  draw  is  no  wider  than  that  of  the  railway  bridge, 
and  owing  to  the  narrow  channel  and  lack  of  suitable  guard-piers  it  is 
a  difficult  and  tedious  Oj^eration  to  pass  vessels  through  the  draw,  so 
that  it  forms  a  serious  obstruction  to  the  navigation  of  that  channel. 

My  report  of  a  preliminary  examination  on  the  Kennebec  Eiver,. 
Maine,  submitted  December  27,  1886,  contained  the  following  para- 
graphs : 

The  draw  of  the  bridge  from  Gardiner  to  Pittston  is  difllcult  and  somewhat  dan- 
serous  to  pass,  owinff  to  the  lack  of  suitable  piers  as  guides  to  the  current  and  guarda 
for  the  passing  TesseT.  I  give  this  upon  the  statement  of  pilots  and  others,  without 
personal  knowledge  obtained  from  observation. 

The  bridge  seems  to  have  had  an  effect  in  forming  a  shoal  in  front  of  the  wharvee 
immediately  above,  and  the  shoal  has  extended  downward  until  it  hiis  injured  the- 
channel  through  the  draw ;  opposite  the  railroad  wharf  the  shallow  water  canaea 
£rreat  iuconvenience  and  expense  in  getting  vessels  to  and  from  the  landing. 
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Beferring  to  tlie  iojuries  caused  by  a  fresliet  in  1870,  the  same  report 
says: 

The  same  fresbet  carried  away  the  toll-bridge  at  Hallowell)  leaving  the  piers  in  the 
river.  The  remains  of  the  bridge  piers  are  now  submerged  at  high  water  and  form 
a  dangeroos  obstacle  on  which  many  vessels  have  been  injared. 

I  am  informed  that  a  railroad  bridge  has  been  constracted  across  the 
navigable  portion  of  the  York  Eiver,  Maine,  for  the  improvement  of 
which  an  appropriation  was  made  by  Congress,  Angnst  5,  1886.  So 
far  as  I  am  aware,  no  authority  has  been  obtained  from  Congress  for 
constructing  the  bridge  mentioned,  and  it  is  therefore  not  known  how 
far  it  may  cause  obstruction. 

The  points  mentioned  cover  all  that  are  known  to  exist  within  the 
limits  of  works  in  charge  of  this  office. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
•  Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


bepoet  of  major  william  r.  livermore,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 

Newport^  R.  J.,  Novennber  4, 1887.  • 
Sir  :  Eeferiing  to  General  Orders,  No.  7,  Headquarters  Corps  of  En- 
gineers, current  series,  respecting  the  interference  with  free  and  safe 
navigation  by  bridges,  causeways,  and  other  structures,  I  have  the 
honor  to  state  that  complaint  has  been  made  of  the  bridge  of  the  Bos- 
ton and  Providence  Bailroad  Company,  which  crosses  the  Pawtucket 
(Seekonk)  Eiver,  Bhpde  Island,  near  its  mouth,  between  the  city  of 
Providence  and  East  Providence,  and  of  the  Old  Colony  Bailroad  Bridge 
over  the  Taunton  Eiver  between  Somerset  and  Fall  liiver,  Mass. 

PAWTUCKET  RIVER  BRIDGE. 

About  500  feet  above  this  bridge  is  a  highway  bridge  connecting 
Providence  and  East  Providence,  which  was  erected  in  lieu  of  the  old 
Washington  Bridge^  which  was  about  250  feet  above  the  railroad  bridge 
and  has  been  removed. 

I  quote  the  following  description  of  the  railroad  bridge,  and  of  the 
difficulties  experienced  in  passing  through  it  and  the  old  Washington 
Bridge,  from  the  annual  report  of  the  late  General  Warren  for  1874 : 

The  act  authorizing  the  constrnction  of  the  present  bridge^  built  in  1867-^68,  passed 
the  general  assembly  in  1866.  This  act  provided' that  the  draw  of  the  bridge  ebon  Id 
be  at  least  60  feet  in  width,  and  that  the  proposed  bridge  and  draw  shoald  h^  located 
in  a  manner  satisfactory  to  Robert  Sherman,  esq.,  of  Pawtucket.  The  first  condition 
has  been  carried  out ;  as  to  the  latter,  I  am  not  informed. 

This  bridge  is  396i  feet  long,  divided  into  three  spans  and  a  draw.  Commencing  on 
the  west  sioe  there  is  first  a  span  of  113  feet ;  next  one  of  108^  feet ;  next  is  the  draw, 
164  feet,  with  openings  of  60  feet  in  the  clear ;  and  last,  a  short  span  of  20^  feet,  one 
end  of  which  rests  on  a  stone  pier,  the  only  one  in  the  bridge,  the  other  end  resting 
on  the  abutment.    The  superstructure  is  a  Howe  truss. 

•  *•••*• 

To  facilitate  the  passage  of  vessels  through  this  and  Washington  Briclge,  double 
lines  of  piling  have  been  put  in  between  the  draws  of  the  two  bridges.  This  piling 
has  been  extended  about  300  feet  above  Washington  Bridge,  and  one  line  has  been 
extended  about  the  same  distance  below  the  railroad  bridge.  The  space  between 
these  lines  of  piles  varies  from  38  to  60  feet. 

The  diflSculties  of  navigation  through  these  bridges  were  clearly  set 
forth  in  the  report  of  General  Warren,  from  which  the  above  extract  is 
taken. 

BNG  88 167 
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Colonel  Elliot  reported  apon  these  bridges  on  December  8, 1884,  and 
again  on  December  21, 1886.  In  the  latter  report  Colonel  Elliot  states 
that— 

Although  the  passage  of  the  draw  of  the  railroad  bridge  has  been  somewhat  amelio- 
rated by  the  increase  of  distance  between  tbe  two  bridges,  essentially  the  same  diffi> 
onlties  are  experienced  as  before,  and  as  stated  in  my  report  of  December  b,  1884, 
published  in  Ex.  Doc.  No.  12,  Forty-ninth  Congress,  first  session. 

The  draw  of  the  new  bridge  is  well  located  near  the  middle  of  the  channel,  and  it 
has  two  draw  openings,  each  80  feet  wide  in  the  clear. 

The  draw  of  the  railroad  bridge  is  not  on  or  near  the  prolongation  of  the  draw  of 
the  upper  bridge,  as  it  should  be,  but  is  near  the  eastern  side  of  the  river  in  a  con- 
cave bend,  and  its  single  available  draw  opening  is  practically  but  about  45  feet  wide. 

Colonel  Elliot  farther  states : 

As  the  existing  condition  cannot  be  much  longer  endured  by  the  navigation  inter- 
^ts  of  the  Pawtucket  Biver.  it  is  a  striking  example  of  the  impolicy  on  the  one  hand 
of  any  corporation  or  individual  constructing  any  bridge  over  a  navigable  stream 
witJiout  first  obtaining  the  consent  of  Congress  and  the  approval  of  thb  jplans  of  the 
bridge,  and  on  the  other,  of  the  United  States  permitting  such  construction  withoat 
such  consent  and  approval. 

There  has  been  a  material  change  in  the  railroad  bridge  dnring  the 
past  year.  The  available  width  of  the  one  draw  opening  has  been  in- 
creased from  about  40  to  60  feet.  A  line  of  piling  has  b^n  driven  as  a 
g^oide  throQgh  this  opening,  and  the  city  of  Providence  has  placed  a 
similar  line  south  of  the  Washington  Bridge,  so  that  there  is  a  contin- 
nons  line  of  guide  piles  from  one  bridge  to  the  other,  with  the  excep- 
tion of  an  opening  of  about  100  feet  midway  between  the  two  bridges. 
The  draw  opening  of  the  railroad  bridge  is  now  nearly  or  qnite  in  line 
with  the  eastern  draw  opening  of  the  Washington  Bridge,  and  the  pil- 
ing has  been  carried  below  the  railroad  bridge  some  250  feet,  on  a  cnrve 
of  perhaps  250  or  300  feet  radius,  following  the  general  trend  of  the 
river  at  this  point.  This  improvement  has  been  of  substantial  benefit 
to  the  navigation  of  the  river,  and  it  removes  in  part  the  objections 
which  have  heretofore  been  made  against  the  design  and  location  of 
this  bridge. 

This  bridge  lies  wholly  within  the  State  of  Ehode  Island. 

The  United  States  are  dredging  a  channel  in  Pawtucket  River  above 
this  bridge  to  a  depth  of  12  feetatmean  low  water,  at  an  estimated  cost 
of  $380,000. 

SOMERSET  BRIDGE. 

This  bridge  crosses  Taunton  River  between  Somerset  and  Pall  River, 
at  an  angle  of  about  45  degrees  with  the  current  and  with  the  general 
course  of  the  stream.  It  has  a  draw  of  a  total  length  of  185  feet,  which 
rests  upon  a  pier  oblique  both  to  the  direction  of  the  current  and  of  the 
bridge,  as  shown  on  the  sketch  herewith.  The  width  of  the  draw  open- 
ing is  about  73  feet  in  the  direction  of  the  axis  of  the  bridge,  or  53  feet 
in  a  direction  at  right  angles  to  the  current. 

The  average  strength  of  the  tidal  current  through  the  draw  is  a  little 
over  2  feet,  and  1^  feet,  per  second,  at  the  strongest  part  of  the  ebb  and 
flood,  respectively. 

Complaint  is  made  that  the  draw  of  this  bridge  is  closed  15  minutes 
before  the  time  for  the  passage  of  trains,  and  as  trains  are  often  delay^ 
for  a  considerable  time  this  becomes  a  serious  inconvenience  to  naviga- 
tion. Tows  of  four  or  five  vessels  are  frequently  required  to  pass  the 
draw,  and  are  subjected  to  more  or  less  danger  by  this  delay.  As  the 
draw-protection  makes  an  angle  of  about  34  degrees  with  the  current, 
it  becomes  necessary  for  vessels  either  to  run  through  obliquely  to  the 
current  or  to  make  a  short  turn  in  the  draw. 
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Withont.changing  the  location  of  this  bridge,  it  appears  that  the  re- 
quirements of  navigation  could  best  be  faMlled  by  placing  the  draw- 
protection  parallel  to  the  current  and  increasing  the  draw  opening. 

The  bridge  lies  wholly  within  the  State  of  Massachusetts. 

More  than  $150^000  has  been  expended  by  the  General  Government 
in  improving  the  river  above  this  bridge. 

Yery  respectfully,  your  obedient  servent, 

W.  R.  LrVEBMOBE, 


The  Chief  of  Engineers,  TJ.  8.  A. 


Major  of  EngvaeerB. 


BEPOBT  OF  LIEUTENANT-OOLONEL  HENRY  M.  BOBBBT,  GOBPS  OF 

ENGINEEBS. 

United  States  Engineeb-  Office, 

Philadelphia^  Pa.,  June  10, 1887. 
Sib:  Beferring  to  General  Orders  No.  7,  Headquarters  Corps  of  Engi- 
neers, n.  S.  Army,  June  2, 1887, 1  have  the  honor  to  state  that  no  change 
has  taken  place  in  the  number  or  construction  of  the  bridges,  cansways, 
etc,  over  navigable  streams  in  this  district  since  my  full  and  detailed 
report  on  the  subject  dated  January  7, 1887,  made  in  compliance  with 
General  Orders  No.  7,  series  of  1880,  from  your  headquarters,  except  that 
in  place  of  the  old  wooden  bridge  over  the  Schuylkill  Biver,  at  Market 
street,  a  new  iron  bridge  is  in  process  of  erection.  Like  the  other 
bridges  above  Chestnut  street,  it  will  have  no  draw. 
Very  respectfully,  your  obedient  servant, 

Hbnby  M.  Kobebt, 
lAeut.  Col.  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


bepobt  of  mb.  william  f.  smith,  united  states  agent. 

United  States  Engineeb  Office, 

Wilmington,  Del.,  October  28, 1887. 

GifNEEAL :  In  compliance  with  instructions  in  General  Orders  N"o.  7, 
Headquarters  Corps  of  Engineers,  current  series,  I  have  the  honor  to 
submit  the  following  report  coneerniDg  the  bridges  upon  the  rivers  and 
harbors  in  this  district  that  interfere  with  iiavigation. 

A  report  on  this  subject  was  submitted  January  10, 1887,  and  printed 
in  Senate  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  session. 
There  have  been  no  changes  in  the  constrnction  of  the  bridges  men- 
tioned in  that  report,  and  my  recomm(jndations  are  renewed.  In  ad- 
dition to  that  report  I  submitted,  on  May  3,  1887,  to  the  Chief  of  En- 
ginee^:s  the  following: 

I  have  the  honor  to  report  that  a  franchise  was  is^rantecl  in  1885  by  the  leginl attire  of 
the  State  of  Delaware  to  the  Philadelphia,  Wilmington  and  Baltimore  Kailroad 
Company  to  construct  two  bridges  across  the  Christiana  River,  which  forms  what  is 
called  the  harbor  of  Wilmington.  I  learn  from  good  anthorif  y  that  it  is  the  intention 
•of  the  company  to  begin  to  bnild  these  bridges  at  an  early  day. 

The  npper  one  is  situated  5,700  feet  above  the  Market  Street  Bridge  and  Is  distant 
on  a  line  on  the  axis  of  the  current  200  feet  below  the  bridge  of  the  Wilmington  and 
Northern  BaiLroad  Company.  It  makes  an  angle  of  about  15  degrees  15  minntea 
with  that  bridge. 
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The  project  adopted  b^  the  Boanl  of  EDgineers  (see  page  775,  Part  I,  ADnaal  Be- 

Sort  orthe  Chief  of  En<<ineers  for  1381)  is  for  the  improvement  of  the  Christiaita 
:iver  to  the  Delaware  Railroad  Company's  Bridge,  6,500  feet  farther  up  the  river. 

The  nearness  and  obliquity  bf  the  proposed  bridge  to  the  Wilmington  and  North- 
ern Railroad  Company's  Bridge  offer  aserioas  obstacle  to  free  and  safe  navigation. 

Tbe  second  bridge  is  situated  7,000  feet  from  the  outer  end  of  tbe  jetty  and  4,900 
feet  below  the  Third  Street  Bridge. 

Both  of  these  bridges  are  required  to  bo  made  with  draws,  and  the  draw  of  the 
lower  one  is  required  to  be  worked  by  the  railroad  company. 

Any  draw-bridge  is  an  impediment  to  the  free  and  siife  navigation  of  a  river.  The 
degree  to  which  it  impedes  safe  navigation  depends  of  course  upon  the  width  of  the 
draw,  the  facility  with  which  it  is  worked,  and  the  direction  of  the  draw-pier  with 
reference  to  the  direction  of  the  current. 

All  tbe  commerce  of  the  port  of  Wilmington  will  pass  throngh  the  lower  bridge, 
the  draw  of  which  is  required  to  bo  sufficiently  wide  to  permit  the  passage  of  vessels 
having  100  feet  beam. 

When  the  present  contract  for  dredging  is  completed  the  channel  will  have  a  depth 
of  15  feet  and  a  width  of  75  feet.  A  draw-pier  of  25  feet  in  width  if  placed  in  mid- 
channel  will  leave  but  25  feet  of  channel  on  either  side,  which  will  amount  to  a  prac- 
tical closing  of  the  river.  The  approved  project  for  the  improvement  of  the  harbor 
calls  for  a  channel  150  feet  in  width  with  15  feet  in  depth.  Therefore  a  draw-pier 
placed  entirely  on  ono  side  of  the  channel  would  not  fit  into  the  approved  project. 
The  line  of  the  bridge  as  at  present  laid  out  is  not  at  right  augles  to  the  axis  of  the 
current  but  on  the  smaller  angle  is  9  degrees.  That  would  make  a  serious  obstacle 
to  the  safe  navigation  of  the  river,  taking  into  account  a  draw-pier  of  225  feet  in 
length  and  making  an  angle  with  the  current  of  81  degrees.  A  draw-bridge  located 
as  it  is  proposed  to  locate  the  one  discussed,  where  all  the  water  commerce  of  the 
city  passes,  it  should  be  worked  by  steam  and  be  manned  night  and  day.  There  is 
no  provision  of  law  requiring  either  of  these  conditions. 

I  have  no  information  as  to  the  plans  for  the  bridges,  and  there  may  therefore  be 
other  serious  objections  which  I  cannot  with  present  information  report.  The  draw 
of  such  a  bridge  as  is  proposed  should  be  above  mean  high  water  at  such  a  diat<auce 
that  tngs  could  pass  by  lowering  the  smoke  stacks. 

The  following  are  copies  of  the  letter  of  the  Chief  of  Engineers  with 
which  this  report  was  submitted  to  the  Secretary  of  War  and  the  in- 
dorsement of  the  Secretary  of  War  thereon : 

Office  of  tub  Chief  of  Exginbers,  United  States  Army, 

Washington f  D,  C,  June  3,  18ct7. 
Sir  :  I  have  the  honor  to  submit  herewith  a  commnnication  of  May  30,  from  Mr.  W.  F. 
Smith,  United  States  Agent,  reporting  that  the  Philadelphia,  Wilmington  and  Balti- 
more Railroad  Company  is  about  to  construct  two  bridges  across  Christiana  River, 
under  an  act  of  the  legislature  of  Delaware  of  1885,  which  will  seriously  impair  the 
work  in  progress  by  the  United  States  for  the  improvement  of  the  river. 

In  consideration  of  the  opinion  of  Attorney-General  Garland  of  May  1, 1886,  in  the 
matter  of  the  railroad  bridge  across  the  Mississippi  River  at  Saint  Paul,  which  is  ae 
follows :  "  Where,  however,  the  interests  of  the  United  States  are  directly  concerned. 
as,  for  example,  it  the  structure  should  threaten  injury  to,  or  interfere  with,  any  work 
of  the  General  Government  for  the  improvement  of  the  river,  a  civil  proceedinj^  to 
protect  such  work  may  be  instituted  in  its  behalf  in  the  proper  circuit  court"  (United 
States  V,  Duluth,  1  Dili,  4G9''')«  it  is  respectfully  submitted  whether  the  matter  is  nei 
such  as  should  be  brought  to  the  notice  of  the  Department  of  Justice  for  such  action  as 
it  may  deem  proper. 

*Very  respectfully,  your  obedient  servant,  J.  C.  Doank, 

Brig.  Gen,,  Chief  of  Enffinten. 
Hon.  Wm.  C.  Exdicott, 

Seeretarifof  War. 

[Fimt  indorsement]  • 

War  Department,  June  8, 18S7. 
Respectfully  returned  to  the  Chief  of  Engineers. 

It  appears  that  the  bridges  are  to  be  constructed  under  the  authority  of  an  act  of 
the  legislature  of  the  State  of  Delaware. 

The  War  Department  is  not  authorized  to  take  action  in  the  case,  except  as  pro- 
vided by  section  4,  river  and  harbor  act  approved  August  5,  1886. 
By  order  of  the  Secretary  of  War. 

John  Twredalk, 
Chi4fCUrk. 
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Since  my  report  of  May  3, 1887,  the  work  of  construction  of  these 
bridges  has  began. 

At  the  upper  bridge  the  pivot-pier  is  to  be  36  feet  6  inches  in  diam- 
eter with  two  draw  spans  of  78  feet  in  the  clear,  and  at  the  lower  bridge 
the  pivot-pier  will  be  30  feet  6  inches  in  diameter,  and  two  draw-spans 
100  feet  in  the  clear. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith< 
United  States  Agent 
The  Chief  op  Engineers,  U.  S.  A. 


REPORT   OP  captain  F.  A.  HINMAN,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Norfolk,  Va.,  February  L'l,  1887. 

General:  I  have  the  honor  to  state  that  on  the  24th  ultimo  I  made 
a  report*  to  you  upon  bridges,  causeways,  or  structures  in  this  district 
which  interfere  with  free  and  safe  navigation,  as  provided  for  in  section 
4  of  the  river  and  harbor  act  of  August  6, 1880,  and  in  General  Orders 
No.  7,  Headquarters  Corps  of  Engineers,  United  States  Army,  scries 
1880.  I  now  make  the  following  supplementary  report,  as  the  dredging 
operations  in  progress  in  the  southern  branch  portion  of  Norfolk  Uar« 
bor,  Virginia,  have  recently  disclosed  the  fact  that  the  two  marine  rail- 
ways, belonging  to  Mr.  John  L.  Thomas  and  Mr.  William  I).  Thomas, 
respectively,  "will  interfere  with  free  and  safe  navigation"  therein  as 
soon  as  the  work  of  dredging  shall  have  been  completed. 

I  transmit  herewith  a  map  of  the  locality  in  question ;  a  copy  of  a  re- 
port, dated  the  7th  instant,  of  Mr.  If.  J.  Gielow,  assistant  engineer, 
relative  to  his  examination  of  these  structures,  and  a  copy  of  a  com- 
munication dated  June  20, 1882,  from  General  V.  D.  Groner,  president 
board  of  harbor  commissioners,  to  said  John  L.  Thomas,  authorizing 
him  to  project  his  railway  beyond  the  port-warden  line  under  certain 
conditions. 

On  the  20th  ultimo  I  wrote  Capt.  Charles  G.  Elliott,  president  board 
of  harbor  commissioners,  as  follows : 

The  GoyemmeDt  is  now  ongaged  in  improving  the  Sonthern  Branch  hy  dredging 
tu  a  depth  of  not  less  than  25  feet  and  a  width  of  at  loast  500  feet  at  mean  Ion-  water. 

The  marine  railways  of  John  L.  Thomas  and  William  B.  Thomas  extend  beyond 
the  port  warden  lines  and  interfere  with  thi^  foregoing. 

Please  have  them  removed  as  soon  as  possible,  that  the  work  of  improvement  may 
not  bo  delayed. 

It  is  understood  that  the  said  board,  at  its  meeting  on  the  14th  in- 
stant, authorized  the  employment  of  an  engineer  to  define  the  port- 
warden  lines  for  the  locality  under  consideration  and  report  on  the 
same.  Thisnvill  take  some  time,  as  many  of  the  old  marks  to  which 
points  were  referred  have  disappeared.  Mr.  Gielow,  however,  made  a 
close  approximation  to  the  location  of  the  port  warden  line  in  the  vicin- 
ity of  the  said  railways. 

It  appears  from  theYoregoing  that  the  railway  of  Mr  John  L.  Thomas 
has  been  built  under  Ihe  authority  of  said  board  (whose  jurisdiction 
over  the  matter  may  be  questioned).  It  is  on  a  pile  fonndation,  and 
extends  93  feet,  more  or  less,  from  the  port  warden  line  into  the  chan- 

•  Printed  in  Senate  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  session. 
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nel.  At  mean  low  water  there  is  13^  feet  over  it  at  the  port  warden 
line  and  23}  feet  at  the  channel  end.  The  permit  calls  for  '<at  least  25 
feet"  at  the  latter  end  and  ^^some  16  feet"  at  the  former,. presnmably 
at  same  stage.  This  strnctare  extends  20  feet,  more  or  less,  into  the 
25-foot  channel  now  being  dredged. 

The  railway  of  Mr.  William  B.  Thomas  was  built  years  ago  without 
any  known  authority.  It  rests  on  mud  sills  on  the  natural  soil,  and 
extends  162  feet,  more  or  less,  from  the  port  warden  line  into  the  chan- 
nel, with  6  feet  of  water  over  it  at  the  port  warden  line  and  14  feet  at 
the  outer  end  at  mean  low  water.  It  projects  about  100  feet  into  the 
25-foot  channel  lately  dredged,  and  is  a  very  dangerous  obstruction  to 
navigation. 

Ko  buoys  mark  the  ends  of  either  of  these  structures,  and,  if  allowed 
to  remain  as  now,  they  will  be  a  constant  menace  to  large  vessels  seek- 
ing the  navy-yard,  etc. 

Very  respectfully,  your  obedient  servant, 

F.  A.  niNMAN, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers.) 


report  of  mr.  h.  j.  oiblow,  assistant  exginker. 

United  States  Engineer  Office, 

Norfolk,  Va.f  February  7,  1887. 

Captain:  I  have  the  honor  to  state  that  in  compliance  with  yonr  instnictions,  I 
proceeded  to  locate  the  port  warden  line  from  point  T  to  U  in  the  Southern  Brancb 
on  the  Berkley  side.  Upon  arrival  on  the  spot  it  was  fonnd  that,  with  a  sinp^lo  excep- 
tion, all  the  old  landmarks,  to  which  these  and  adjacent  points  had  been  referred,  bad 
ceased  to  exist,  and  to  locate  these  points  correctly  would  necessitate  an  extensive 
snrvey,  reauirlng  a  week  or  ten  days  for  its  completion.  However,  an  approximate 
location  of  the  port  warden  lino  was  made  to-day  with  a  view  to  obtain  certain  dftta 
relative  to  the  marine  railways  of  Messrs.  John  L.  Thomas  and  William  B.  Thomas, 
as  follows: 

Mr.  John  L.  Thomas's  marine  railway  is  built  on  a  pile  foundation ;  at  the  port 
warden  line  it  has  13^  feet  of  water  over  it;  it  extends  93  feet  into  the  stream  &om 
the  port  warden  line,  and  has  23^  feet  of  water  over  it  at  its  outer  end. 

Mr.  William  B.  Thomas's  marine  railway  has  no  special  foundation ;  it  rests  on  mad 
sills  on  the  natural  soil,  having  6  feet  of  water  over  it  at  the  port  warden  line,  from 
which  it  extends  162  feet  into  the  stream,  and  at  which  point  it  has  14  feet  of  water 
over  it. 

All  the  above  depths  are  referred  to  mean  low  water. 
Very  respectfully,  your  obedient  servant, 

II.  J.  GlELOW, 

A88i8tant  Engineer, 
Capt.  F.  A.  HiNMAN, 

Corps  of  Engineered 


letter  of  the  president  of  the  board  of  harbor  commissioners  of  nob- 
folk,  virginia. 

Harbor  Commissioners'  Office, 

Norfolk,  Va,,  June  20,  1882. 
Bear  Sir  :  In  accordance  with  yonr  application  of  the  12th  of  May,  18822  after 
hearing  the  advisory  board,  in  dne  consideration  thereof,  as  a  matter  of  pnblio  im* 

Sortance,  the  board  permits  yonr  ways  to  be  extended  beyond  the  present  port  waiw 
en's  line  100  to  108  feet,  to  a  depth  under  water  of  some  16  feet  at  the  port  warden's 
line,  running  down  to  at  least  25  feet  at  its  extremity,  and  proper  fastening  piles  to 
be  driven. 
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The  Commonwealth's  attorney  for  Norfolk  County  has  been  requested  to  draw  np 
the  proper  papers  in  the  case,  and  the  work  is  to  be  done  nnder  the  supervision  of 
the  committee  on  wharyes  and  docks  appointed  by  the  board,  Messrs.  J.  J.  Williams, 
J.  B.  Gillett,  and  Henry  Parker. 
Yours  respectfully,  etc., 

V.  D.  Gronkr, 
President  of  Board, 
John  L.  Thomas,  Esq., 

Portsmouthy  Va. 


beport  op  colonel  q.  a.  gillmore,  corps  of  engineers. 

United  States  Engineer  Office, 

New  Yorkj  November  7, 1837. 
Sib:  In  conformity  with  General  Orders  No.  7,  Headquarters  Corps 
of  Engineers^  series  1887, 1  have  the  honor  to  submit  the  following  re- 
I)ortupon  "bridges,  causeways,  or  structures  now  erected  or  in  process 
of  erection  ^  that  "  do  or  will  interfere  with  free  and  safe  navigation," 
within  the  district  in  my  charge. 

ASHLEY  EIYER,  SOUTH  CAROLINA. 

The  new  bridge  built  across  this  river  at  Charleston  has  a  pivot-draw 
of  two  openings  of  75.0  feet  and  75.8  feet,  respectively.  It  is  located 
near  the  west  bank  of  the  river.  An  obstruction  is  formed  here  to  the 
extent  that  some  difficulty  is  experienced  in  passing  through  when  Jidal 
currents  are  strong.  It  is  probable  that  the  passage  would  be  easier  if 
the  draw  was  nearer  the  center  of  the  river. 

EDISTO  BIVEB,  SOUTH  CAROLINA. 

(1)  The  bridge  of  the  South  Carolina  Eailroad  near  Branchville  has 
no  draw.  It  is  a  single  fixed  span  wooden  bridge.  It  forms  no  obstruc- 
tion at  present  while  navigation  is  confined  to  rafting,  but  will  prob- 
ably do  so  when  the  Edisto  shall  Lave  been  improved  for  light-draught 
steamboats  as  contemplated  by  the  existing  project.  * 

(2)  Three  county-road  bridges,  Covner's,  Eichardson's,  and  Canady's, 
cross  the  stream  at  reaches  to  be  improved  for  steamboat  navigation. 
When  this  improvement  shall  have  been  accomplished  they  will  ob- 
struct the  passage  of  steamers.  At  present  t^ey  do  not  interfere  with 
raft  navigation. 

SALKIEHATCHIE  BIVER,   SOUTH  CAROLINA. 

(1)  Toby's  Bluff  Bridge  is  too  low  and  one  bent  is  so  much  in  the 
channel  as  to  interfere  with  raft  navigation. 

(2)  The  Charleston  and  Savannah  Bailroad  Bridge  has  no  draw.  The 
opening  is  38  feet.  The  river  is  navigable  for  several  miles  higher  up  for 
light-draught  steamers,  but  their  passage  is  obstructed  by  the  bridge. 

CHEBHAW  BIVEB,  SOUTH  CAROLINA. 

A  schooner,  sunk  in  the  river  about  two  years  ago,  at  a  point  known 
as  ihe  '^  Public  Landing,'^  about  7  miles  distant  from  Green  Pond,  forms 
an  obstruction  to  navigation.  Funds  have  recently  been  allotted  for  the 
removal  of  the  wreck. 
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.  SAVANNAH  RIVER,  GEORGIA. 

The  bridge  of  the  Port  Eoyal  and  Augusta  Eailroad,  about  4  miles 
below  Augusta,  Ga.,  gives  some  trouble  to  steam-boats  at  high  stages  of 
the  river,  although  provided  with  a  draw  about  90  feet  wide.  The 
trouble  is  caused  by  the  structure  making  an  angle  of  about  75  degrees 
with  the  current,  the  piers  being  perpendicular  to  the  axis  of  the  bridge, 
The  draw  is  not  considered  to  be  located  near  enough  to  the  South  Car- 
olina bank  of  the  river  to  afford  the  best  passage  for  steam-boats. 

ST.  AUGUSTINE  CREEK  (THUNDERBOLT  RIVER),  GEORGIA. 

The  bridge  of  the  Savannah  and  Tybee  Eailroad  Company,  recently 
built  across  St.  Augustine  Creek,  presents  a  serious  obstruction  to 
navigation.  The  capping  of  the  draw-bridge  pier  is  only  about  half  a 
foot  above  high  water  of  spring  tides  and  the  roadway  only  abou^)  0  feet 
above  the  same  level.  At  high  water  it  is  scarcely  possible  to  keep 
boats  from  being  carried  by  the  tidal  current  against  the  bridge.  In 
view  of  the  difficulty  in  passing  the  draw-opening  of  the  bridge,  the 
railroad  company  has  recently  been  requested  by  the  Secretary  of  War, 
as  a  partial  remedy,  to  cause  a  number  of  groups  of  piles  to  be  driven 
in  certain  positions  beyond  the  ends  of  the  draw-bridge  piers,  but  as 
fur  as  I  know  the  company  has  not  yet  done  anything  in  this  matter. 

ALTAMAHA  RIVER,   GEORGIA. 

The  Savannah,  Florida  and  Western  Eailroad  Bridge  at  Doctortown 
has  no  draw.  The  steam«boats  now  plying  on  the  river  have  low  pilot- 
houses and  hinged  chimneys,  and  can  pass  under  the  bridge  with  little 
difficulty.  With  the  contemplated  improvement  of  navigation,  how- 
ever, this  bridge  will  be  more  or  less  an  obstacle  and  should  be  pro- 
vided with  a  draw. 

The  above  named  are  the  only  structures  of  jiny  kind  in  my  district 
known  to  me,  which  do  or  will  interfere  with  free  and  safe  navigation. 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers^ 

Bvt  Maj.  Gen.,  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


supplemental  report  of  colonel  q.  a.  gillmore,  corps  op 

engineers. 

United  States  Engineer  Office, 

NetD  Yorkj  November  11,  1887. 

Sir  :  I  have  the  honor  to  state  that  I  have  been  informed  that  there 
are  two  bridges  crossing  Amelia  Biver,  above  Femandina,  Fia.,  which 
more  or  less  obstruct  navigation.  The  river  forms  a  part  of  the  inland 
water-route  between  Fernandina  and  Jacksonville,  Fla.  One  of  these 
bridges  is  that  of  the  Fernandina  and  Jacksonville  Bailroad ;  the  other 
is  the  county  bridge. 

It  appears  that  the  railroad  bridge  cannot  be  opened  to  its  full  width, 
owing  to  the  settlement  of  the  structure  or  some  defect  in  the  machin- 
ery, or  both,  and  the  fender-piling  is  gone.  A  steamboat  passing 
through  the  partial  opening  is  in  danger  of  striking  the  iron  railing  of 
the  bridge. 
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The  opening  of  the  county  bridge  is  complained  of  sis  being  too  nar- 
row for  steam-boats  usFng  this  route.  The  fender-piling  that  used  to  be 
there  is  rotten  to  the  water's  edge,  making  the  passage  dangerous  to 
the  wheels  of  a  steam-boat. 

It  is  claimed  that  owing  to  the  condition  of  these  bridges  damages 
have  been  caused  to  boats,  and  that  the  shipping  business  on  this  sec- 
tion of  the  inland  water- route  has  suffered. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers^ 

Bvt.  Maj.  Gen.,  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A, 


eeport  op  captain  w.  m.  black,  corps  op  engineers. 

United  States  Engineer  Office, 

Jacksonville^  Fla.j  July  28,  1S87. 
Sir  :  In  accordance  with  General  Orders  No.  7,  Headquarters  Corps  of 
Engineers,  Washington,  D.  C,  June  2, 1887, 1  have  the  honor  to  report 
that  the  following  bridges  in  this  district  interfere  with  safe  navigation 
for  the  reasons  Stated: 

(1)  Eailway  bridge  over  branch  of  the  Ocklawaha  Eiver  near  Lake 
Dora,  used  by  the  Florida  Southern  and  the  Tavares,  Orlando  and  At- 
lantic railroads.  This  bridge  was  built  as  a  draw-bridge.  It  settled 
and  the  draw  could  not  be  opened  easily;  the  draw-span  is  now  joined 
to  the  main  track  at  both  ends  by  fish-plates.  The  waters  over  which 
this  bridge  passes  were  formerly  navigated  to  a  (k)nsiderable  extent. 
Navigation  is  now  entirely  stopped  by  the  bridge. 

(2)  Eailway  bridge  at  Pemberton  Ferry,  over  the  Withlacoochee 
Eiver,  used  by  the  Florida  Southern  and  South  Florida  railroad  com- 
panies. This  bridge  has  no  draw-span.  There  is  no  commerce  in  the 
river  above  this  bridge  at  present. 

(3)  Eailway  bridge  over  the  Withlacoochee  Eiver  at  Withlacoochee, 
nsed  by  the  Florida  Eailway  and  Navigation  Company.  This  bridge 
has  no  draw-span.  There  is  no  present  commerce  in  the  river  in  its 
vicinity. 

(4)  Eailway  bridge  across  Pease  Eiver,  between  Owens  and  Fort 
Ogden.  This  has  no  draw-span.  There  is  no  commerce  in  the  river  in 
its  vicinity  at  present. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  major  a.  n.  damrell,  corps  of  engineers. 

United  States  Engineer  Office, 

MobilCj  Ala.j  July  21, 1887. 
Sir  :  In  compliance  with  General  Orders  Bo.  7,  dated  June  2, 1887, 
I  have  the  honor  to  report  the — 

1st.  Eailroad  bridge  (Alabama  and  Great  Southern)  crossing  the 
Tombigbee  Eiver  at  Jones's  Bluff,  Alabama,  now  erected,  interferes  with 
free  and  safe  navigation. 
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The  following  extract  from  the  report  of  Mr.  H.  C.  Fillebrowo,  who- 
was  sent  to  examine  it  in  1871,  contained  in  Chief  of  Engineers'  Report 
for  that  year,  gives  in  detail  the  character  of  the  obstruction  the  bridge 
offers  to  navigation : 

There  can  be  no  complaint  made  either  regarding  ita  const niction  or  the  widtU  of 
passage-way  aflfbrded  by  the  draw.  The  piers  are  located  very  nearly  parallel  to  the 
coarse  of  the  cnrrent,  and  there  is  a  clear  openiug  on  cither  side  of  the  central  pier 
of  91  feet.  In  going  up-stream  a  steam-boat  meets  with  no  delay  if  the  draw  is  open, 
and  can  ran  throagn  either  by  day  or  night.  In  coming  down  the  river  the  case  is 
different. 

The  approach  to  the  bridge  at  Jones's  Bluff  from  above  is  by  way  of  a  eharp  bend 
of  the  river ;  a  narrow  point  makes  out  from  the  east  bank  Just  above  the  bridge  ren- 
dering it  impossible  to  see  whether  the  draw  is  open  or  not  until  a  boat  is  within 
about  400  feet  of  the  bridge.  On  the  west  bank  of  the  river  and  within  150  feet  of 
the  west  abntment  of  the  bridge  there  is  an  indentation,  or  **  pocket,"  worn  into  the- 
chalky  cliff  to  the  depth  of  150  or  200  feet.  The  water  rushing  into  this  pocket  forms 
eddies  and  counter-currents  so  strong  as  to  very  materially  affect  the  coarse  of  a  boat. 
Should  the  draw  be  closed  at  the  time  a  steam-boat  rouuds  the  point  above,  it  would 
be  impossible  to  stop  her  headway  until  she  was  within  the  influence  of  these  eddies. 
In  that  case  they  would  be  obliged  to  **  back  up  "  against  these  heavy  currents,  whicb- 
wonld  test  the  extreme  power  of  the  engines. 

The  river  at  this  pointis  very  deep,  and  the  main  volume  of  the  water  passes  along 
the  foot  of  the  bluff,  but  is  deflected  from  the  lower  point  of  the  **  pocket "  mentioned 
above,  and  passes  under  the  draw  at  a  slight  angle  with  the  piers.  *  •  •  Were 
the  bridge  located  but  300  yards  further  down  the  river  the  diflicult  navigation  would 
.have  been  entirely  avoided ;  as  it  is,  there  is  but  the  diHtanco  of  a  good  boat\s  length, 
to  allow  a  vessel  to  **  straighten  up"  in  after  passing  the  point  above.  Taking  into 
consideration  the  currents  which  are  encountered  Just  after  a  boat  rounds  the  point, 
this  is  entirely  insufficient. 

(2)  A  railroad  bridge  (Mobile  and  Birmingham)  across  the  Tombigbee- 
River  at  Jackson,  Ala.,  is  in  process  of  erection,  which  I  think  may  in- 
terfere with  safe  and  free  navigation.  As  I  have  not  been  able  to  ob- 
tain the  set  of  the  current  at  the  highest  stages  of  water,  it  is  impossi- 
ble at  present  to  state  positively  whether  it  will  or  not. 

(3)  A  railroad  bridge  (Louisville  and  Nashville)  crossing  the  west 
Pascagoula  River  has  uo  draw  opening,  and  is  so  low  as  to  prevent 
navigation,  except  for  small  boats  that  can  go  under  it.  (Report  sub- 
mittedby  indorsement  dated  June  5,  1886.) 

(4)  A  railroad  bridge  (Vicksburg  and  Meridian)  across  Pearl  River  at 
Jackson,  Miss.,  has  no  draw,  and  is  so  low  as  to  absolutely  prevent 
navigation  between  the  portions  of  the  river  above  and  below,  except 
&>r  small  boats  that  can  pass  under. 

(5)  A  county  bridge  about  one-half  mile  above  railroad  bridge  at 
Jackson,  Miss.,  has  no  draw,  and  is  so  low  as  to  absolutely  prevent  navi- 
gation between  the  portions  of  the  river  above  and  below,  except  for 
small  boats  that  can  pass  under. 

(6)  A  county  bridge  across  Pearl  River  at  **Patliffs,"  about  midway 
between  Jackson  and  Carthage,  has  a  draw  opening  of  only  28  feet  in 
width;  should  be  at  least  40  feet. 

Very  respectfully,  your  obedient  servant, 

A.  aSr.  Damrell, 
The  Chief  op  Engineers,  U.  S.  A.  Major  of  Engineers. 


report  op  the  missouri  river  commission. 

Missouri  River  Commission, 
Saint  Louis,  Mo.^  Augmt  11, 1887. 
SlE:  In  compliance  with  the  provisions  of  section  4  of  the  river  and 
harbor  act  approved  August  5, 1886, 1  am  instructed  by  the  Missoori 
River  Commission  to  forward  herewith  a  copy  of  the  report  of  the  Soc- 
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retary  of  the  Commission,  dated  June  30,  1887,  upon  the  subject  of  the- 
obstruction  of  the  IMissonri  River  at  Caoiden,  Mo.,  by  a  dike  constructed. 
by  the  Wabash  Western  Railway  Company.    This  report  was  made  ia 
compliance  with  instructions  of  the  Commission,  given  May  11,  1887. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut  CoL  of  Engineers, 
President  Missouri  River  Commission.. 

Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

(Through  the  Chief  of  Engineers,  U.  S.  A.) 


BEPORT  of  first  lieutenant  THEODORE  A.  BINGHAM,  CORPS  OF 
ENGINEERS,  SECRETARY  MISSOURI  RIVER  COMMISSION,  ON  OBSTRUC- 
TIONS TO  NAVIGATION  AT  CAMDEN,  MISSOURI. 

Saint  Louis,  Mo.,  June  30, 1887. 

Sm:  In  accordance  with  resolution  of  the  Commission  at  its  last 
meeting,  I  have  the  honor  to  submit  the  following  report  on  the  ob- 
struction to  navigation  at  Camden,  Mo.,  reported  by  Captain  Tilden,  in 
letter  of  May  10, 1887. 

In  com])any  with  yourself  I  visited  Camden  May  14, 1887,  on  the 
steamer  William  Stone.  When  near  the  dike  constructed  by  the  Wa- 
bash RaJlroa<l  Company  there,  which  forms  the  obstruction  referred  to, 
the  steamer  Wyoming  was  coming  up  through  the  obstructed  channel. 
She  had  failed  on  the  first  trial,  but  succeeded  on  the  second.  An  inspec- 
tion of  the  channel  at  the  dike  was  made  by  Captain  Patterson  in  a  skiff, 
as  it  was  not  deemed  advisable  to  get  the  Stone  too  near  the  dike,  since 
she  might  have  to  go  below  it  and  might  have  serious  difficulty  in  get- 
ting back.  It  was  reported  that  the  dike  was  continuous  from  *he  left 
bank  across  the  channel  to  the  bar  on  the  west  side.  A  sort  of  waste- 
weir  had  been  left  in  the  middle  for  the  passage  of  boats.  The  end  of 
the  dike  on  the  bar  was  under  water.  The  velocity  of  the  water  over 
the  waste-weir  was  estimated  at  5  to  G  miles  per  hour,  and  there  was  a 
sudden  drop  of  8  inches  to  10  inches  just  at  the  lower  edge.  Depth  of 
water  on  upper  side  of  dike  was  over  10  feet,  but  there  was  only  4  feet 
over  the  dike. 

I  called  on  the  railroad  foreman  in  charge  of  building  the  dike.  He 
said  the  object  was  to  throw  the  river  over  against  the  right  bank  and 
prevent  cutting  in  Camden  Bend,  which  was  seriously  threatening  rail- 
road property.  It  was  expected  that  the  dike  would  be  finished  in  time 
for  the  June  rise,  at  which  time  these  changes  were  expected  to  take 
place.  Ways  had  been  built  on  the  bank,  just  above  the  dike,  for  con- 
struction of  the  mats  used  in  its  construction.  These  mats  are  woven 
of  willow  poles,  about  90  feet  by  40  feet,  and  C  inches  by  8  inches  thick. 
When  two  of  these  are  launched  they  are  floated  in  position  side  by 
side  lengthwise  of  tho  stream  and  sunk  with  riprap.  Successive  layers- 
on  top  of  each  other  constitute  the  dike. 

In  order  to  determine  exactly  the  effect  of  this  obstruction  a  survey 
was  necessary.  This  was  made  in  the  latter  part  of  May  and  tii;st  of 
June.  The  results  are  shown  on  tho  map  herewith.  «[Jnfortunately 
the  survey  had  to  l>e  made  at  a  high  stage  of  water,  about  7  feet  above 
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low.  At  the  time  of  the  inspection  above  mentioned  the  bar,  shown  on 
the  map  as  it  existed  in  1882,  had  worn  away  somewhat,  aud  its  upper 
€nd,  on  which  the  outer  end  of  the  dike  rested,  was  more  nearly  oppo- 
site the  line  of  the  dike.  At  the  time  of  the  survey  this  bar  had  worn 
away  much  more,  as  seen  by  the  map,  and  the  river  h  ad  followed  i  ts  usual 
course  of  cutting  around  the  end  of  the  dike  and  undermining  it.  Ow- 
ing to  this  fact  and  the  swift  currents  and  great  fall  at  the  dike,  it  was 
not  found  possible  to  locate  the  present  outer  end  of  the  dike.  l>umer- 
otts  cross-sections  and  miscellaneous  soundings  were  made.  These  are 
shown  on  the  map.  Floats  were  run  to  show  the  direction  and  velocity 
of  the  current.  Their  directions  are  shown  on  the  map,  with  the  points 
where  they  cross  the  sounded  sections  aud  with  the  velocity  along  each 
line.  Sections  13, 13  A,  and  15  show  where  the  outer  end  of  the  dike 
wa«,  viz :  on  the  bar  visible  at  low  water.  By  sections  10, 11, 13, 13  A, 
15,  and  16,  the  main  channel  is  still  seen  to  be  over  the  waste-weir  of 
the  dike  before  mentioned.  The  split  in  the  channel  is  shown  by  sec- 
tion 16  to  be  due,  not  to  the  dike,  but  to  the  tow-head  below.  The  main 
■channel  is  stiU  down  the  bend.  There  is  a  channel  on  the  west  side 
from  the  head  of  the  bar,  turning  sharp  off  toward  the  west  bank  and 
following  this  down,  gradually  working  back  to  the  main  channel  along 
the  left  bank.  This  western  channel  is  a  very  tortuous  one,  as  shown 
by  the  map  and  by  the  letter  of  Captain  Keith,  hereto  appended;  for 
from  the  head  of  the  bar  it  leads  out  around  the  end  of  the  dike.  The 
bar  shown  on  the  map  is  gradually  wearing  away  at  its  upper  end,  and 
there  is  every  evidence  that  the  only  channel  will  soon  be  in  the  bend, 
where  it  was  before,  only  with  its  point  of  impact  moved  further  down 
stream. 

So  there  the  dike  is  right  across  tlie  main  channel,  with  an  excessive 
fall  on  its  lower  edge,  an  excessive  velocity  over  it,  owing  to  its  damming 
effect — a  most  serious  and  unwarrantable  obstacle  to  navigation.  The 
<ihannel  has  only  been  divided  temporarily  and  not  totally  divided. 

Several  letters  on  this  subject  are  appended  as  farther  evidence  of 
the  nature  of  this  obstruction,  which  it  appears  the  railroad  company 
propose  to  repeat  at  De  Witt. 

Prompt  measures  should  be  taken  if  the  Wabash  Western  Bailroad 
Company  are  to  be  prevented  from  seriously  endangering  the  naviga- 
tion which  the  Commission  arc  at  work  to  improve. 

Respectfully  submitted. 

Theo.  a.  Bingham, 

First  Lieut  of  Enghieers. 

Lieut.  Col.  C.  11.  SUTEE, 

Corps  of  Engineers^  II.  S.  A,, 

rrenideni  Missouri  Eiver  Commission. 


LETTKHS  OF  CAPTAIN  C.   B.   TILDEN. 
1. 

Kansas  City,  Mo.,  June  28, 1887. 

LiKUTENANT '.  The  main  channel  of  the  river  at  Camden  is  still  over  the  dike  and 
•down  the  beud,  same  as  when  you  were  up  here.  Bnt  at  the  present  hich  stage  of 
water  in  the  river  there  is  x^lt^nty  around  the  end  of  the  dike,  but  crooked  and  very 
hard  to  make. 

Tliero  is  a  middle  chute  that  looks  very  well,  but  which  I  did  not  try,  and  atill  ftn- 
other  goiu^  over  to  the  point,  which  I  ran  several  times  and  found  abundance  of 
water.    Of  course  at  the  present  high  stage  it  is  impossible  to  say  where  the  channel 
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will  bo  when  the  river  falls,  but  liihink  it  will  remain  over  the  dike  and  down  the 
bend,  same  as  when  you  were  up  here.  I  will  see  the  pilots  on  the  steamers  Dacotah 
and  Wyoming  when  they  conje  up  and  obtain  their  views  on  the  subject  and  transmit 
them  to  you  us  early  as  possible. 

I  am,  sir,  very  rospectfully,  your  obedient  servant, 

C.   B.  TlLDEN. 

Lieut.  T.  A.  Bixgham, 

Cor2>8  of  Engineers, 


Kansas  City,  Mo.,  Juhj  20, 1887. 

Lieutenant  :  Your  letter  of  July  19  was  received  to-day. 

In  reply  1  would  say  that  I  saw  Capt.  Henry  Keith,  of  the  steamer  Wyominjcf,  on  July 
2,  and  gave  him  a  rough  draught  of  a  letter  to  you  expressing  his  views  of  the  river 
at  Camden  and  which  ho  was  to  have  signed  by  himself  and  tho  pilots  of  the  Wyo- 
ming and  then  take  it  down  to  Saint  Louis  and  get  it  signed  by  the  captain  and  pilots 
of  the  steamer  Dacotah  and  forward  to  you.  The  steamer  Dacotah  had  broken  her 
shaft  on  her  trip  up  the  river  and  returned  to  Saint  Louis  for  repairs  and  has  not 
since  been  up  here. 

I  saw  Captain  Keith  on  Monday,  the  18th  instant,  and  asked  him  about  it.  He 
said  he  had  no  opi>ortunity  of  getting  lb  signed,  but  would  attend  to  it  on  his  return 
to  Saint  Lonis.  In  caso  he  does  not  do  it,  however,  I  give  you  beloW  the  substance  of 
what  ho  said  about  tho  place. 

*'  Tho  channel  at  Camden  was  still  down  over  the  dike,  and  there  was  little  or  no 
water  the  other  way  outside,  and  that,  owing  to  this  dike,  it  was  the  most  dangerous 
place  on  the  river  to  navigate." 

lam,  sir,  very  respectfully,  your  obedient  servant, 

C.  B.  TiLDEN, 

.  Captain. 
Lieut.  T.  A.  Bingham, 

Corps  of  Engineers  U,  S,  A, 

Kansas  City,  Mo.,  Juhj  25, 1887. 

Lieutenant  :  I  this  morning  saw  Capt.  George  Keith,  of  the  steamer  Dacotah,  who 
arrived  here  last  evening  with  his  boat.  On  speaking  of  the  dike  at  Camden,  Mo., 
he  says : 

**That  ho  came  up  the  middle  chute  and  around  the  head  of  the  dike;  that  the 
reef  makes  in  very  close  and  that  the  current  is  very  swift,  making  it  the  most  dan- 
gerous place  on  the  river  to  navigate.'' 

Ho  also  reports  a  dike  in  tho  course  of  construction  below*De  Witt,  Mo.,  which,  if 
carried  out  as  apparently  projected,  will  bo  equally  bad  as  the  dike  at  Camden,  piles 
having  been  already  driveu  two-thirds  of  the  distance  across  the  river.    He  told  me 
ho  would  address  a  letter  to  you  at  once  relative  to  this  matter. 
I  am,  lieutenant,  very  respectfully,  your  obedient  servant, 

C.  B.  TiLDEK, 

Captain. 
Lieut.  TtfEO.  A.  Bingham, 

Corps  o/  Engineers,  U.  8,  A. 


LETTER  OF  CAPTAIN  GEORGE  O.  KEITH. 

Lexington,  Mo.,  July  26,  1887. 
Dear  Sir:  The  dike  put  in  below  Camden  is  proving  a  ^reat  obstruction  to  navi- 
gation and  is  giving  us  a  good  deal  of  trouble  both  in  going  up  and  coming  down 
stream.  They  are  alsb  putting  in  dikes  below  De  Witt  which  will  cause  great  trouble 
to  navigatiou.  I  also  wish  to  call  your  attention  to  the  Randolph  Bridge,  which,  I 
am  satisfied,  it  will  be  impossible  to  pass  under  during  high  water,  and  hardly  think 
it  id  50  feet  above  high- water  mark.  I  would  feel  deeply  obliged  If  you  would  exam- 
ine into  these  matters  as  it  affects  the  interests  of  and  would  confer  a  great  favor  on 
steam-boat  men  generally  on  Missouri  River. 
Respectfully  yours, 

Geo.  G.  Keith, 
Master  Steamer  Dacotah, 
Lieut.  TiiEO.  A.  Bingham, 

Secretary  Missouri  River  CommissUm. 
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report  of  captain  clinton  b.  sears,  corps  of  enaineers. 

United  States  Engineer  Office, 

Bismarck^  Dak.^  June  13, 1887. 
Sir:  In  compliance  with  Geueral  Orders  No.  7,  Headqaarters  Corps 
of  Engineers,  United  States  Army,  I  have  the  honor  to  report  as  fol- 
lows: 

(1)  The  railroad  bridge  of  the  Northern  Pacific  Eailroad  across  the 
Big  Horn  Eiver,  in  Montana,  some  two  or  three  miles  from  its  mouth,  is 
A  decided  and  complete  interference  with  the  free  and  safe  navigation 
•of  the  river. 

This  bridge  is  an  iron  or  steel  truss  ^<  through  "  bridge,  and  the  hor- 
izontal bottom  chord  is  from  8  to  10  feet  only  above  high- water  mark, 
and  about  16  feet  above  low  water.  The  Big  Horn  is  navigable  for 
£ome  distance  above  Fort  Custer,  Mont.:  it  has  been  navigated  to 
that  point.  The  bridge  in  question  shoulu  be  provided  with  a  draw, 
giving  a  free  channel- way  of  at  least  100  feet  in  width. 

(2)  The  bridge  of  the  Northern  Pacific  Eailroad  across  the  Missouri 
Eiver  at  Bismarck,  Dak.,  does  not  itself  present  any  material  interfer- 
ence with  the  free  and  safe  navigation  of  said  river,  but,  with  the  object 
•of  protecting  the  western  approach  to  said  bridge,  the  railroad  com- 
pany has  constructed  and  is  constructing  a  brush  and  stone  dike  par- 
allel to  and  about  500  feet  above  the  said  western  approach. 

.  This  dike  extends  out  to  the  edge  of  the  channel  at  low- water  mark. 
The  effect  of  it  is,  at  any  stage  above  low- water  mark,  to  deflect  the  cur- 
rent so  as  to  throw  a  violent  and  extremely  dangerous  cross-current  di- 
rectly on  to  the  middle  channel-pier  of  the  bridge.  The  result  is  to  render 
the  passage  under  the  bridge  extremely  hazardous,  it  being  very  difficult 
for  a  boat  to  keep  from  being  carried  against  the  pier  with  great  force. 
Should  this  ever  occur,  the  total  loss  of  the  steamer  or  vessel  with  cargo 
and  all  lives  on  board  may  be  expected,  as  the  water  about  the  pier  is 
from  80  to  100  feet  deep,  and  the  current  very  swift. 

The  only  remedy  for  this  is  the  building  of  a  dike  far  enough  up  the 
river  to  deflect  the.current  in  such  a  manner  as  to  'bring  it  parallel  to 
the  axes  of  the  bridge  piers,  for  some  distance  above,  under  and  below 
the  bridge. 

I  would  urgently  recommend  that  steps  be  taken  by  the  proper  au- 
thorities to  oblige  the  Northern  Pacific  Eailroad  Company  to  remedy 
this  great  interference  with  free  and  safe  navigation. 

(3)  It  is  reported  in  the  daily  papers  that  the  Chicago,  St.  Paul, 
Minneapolis  and  Omaha  Bailroad  Company,  in  connection  with  the  city 
authorities  of  Sioux  City,  Iowa,  are  about  to  begin  work  on  the  ap- 
proaches and  foundations  for  a  bridge  across  the  Missouri  Biver  at 
Sioux  City,  Iowa.  I  doubt  the  truth  of  this  report,  however,  as  it  is 
probably  the  bridge  authorized  by  act  of  Congress  approved  August 
15, 1876,  which  obliges  the  plans  for  such  bridge  to  be  submitted  to  the 
approval  of  the  Secretary  of  War  before  its  construction. 

Very  respectfully,  your  obedient  servant, 

Clinton  B.  Seabs, 
Cajftain  of  Engineers. 
The  Chief  of  ENaiNEEBS,  U.  S.  A. 
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report  op  captain  e.  h.  ruffner,  corps  of  engineers. 

United  States  Engineer  Office, 

Quincyy  III.,  October  31, 1887. 

Sir  :  In  compliance  with  General  Orders  l^o.  7,  current  series,  Head- 
-quarters  Corps  of  Engineers,  1  Lave  the  honor  to  report,  in  reference  to 
"bridges,  causeways,  or  structures,  now  erected  or  in.  process  of  erec- 
tion,'' between  the  Des  Moines  Rapids  and  the  Illinois  Biver  "  that  do 
-or  will  interfere  with  free  and  safe  navigation." 

The  "  sheerboom  ^  provided  recently  for  the  Quincy  Bridge  has  been 
placed  in  good  order,  so  that  this  bildge  is  as  little  of  an  obstruction  as 
can  be  expected. 

The  Louisiana  Bridge  has,  in  its  present  condition,  probably  the  safest 
and  easiest  passed  draw-bridge  on  the  lower  part  of  the  Upper  Missis- 
sippi Eiver. 

The  Hannibal  Bridge  is  a  great  obstruction,  and  the  company  own- 
ing it  seem  not  inclined  to  do  anything  for  the  amelioration  of  the  dif- 
ficulty of  navigation  caused  by  the  bridge.  A  plan  was  prepared  at 
-one  time  by  the  bridge  company,  as  a  result  of  the  action  of  Major  Mac- 
kenzie, for  the  construction  of  a  sheerboom  from  the  west  dbraw-pier 
to  the  main  shore. 

This  plan  in  all  its  details  was,  upon  the  recommendation  of  Major 
Mackenzie,  approved  by  the  Secretary  of  War.  About  the  time  the 
•company  was  said  to  be  ready  to  purchase  material,  an  opposition  to 
the  plan  arose  among  the  lumbermen  whose  rafts  passed  the  bridge. 
These  parties  claimed  that  although  at  one  time  they  had  approved  this 
very  plan,  subsequent  experience  taught  them  that  their  own  business 
would  be  injured  if  they  could  not  use  the  west  or  shore  span  in  passing 
the  bridge.  At  their  urgent  recommendation  the  construction  of  the 
sheerboom  was  postponed  for  the  present. 

Since  that  time  correspondence  has  been  had  with  the  bridge  com- 
pany and  a  i)ersonal  interview  with  on^  of  their  representatives,  in  which 
the  company  was  invited  to  submit  an  alternative  plan  or  to  give  some 
indication  of  their  intentions.  Nothing  has  been  received,  however,  by 
me,  and  the  matter  stands  just  where  it  did  a  year  ago.  Alternative 
plans  have  been  discussed  slightly,  but  nothing  definite  can  as  yet  be 
proposed,  though,  undoubtedly,  something  ought  to  be  done  by  the 
bridge  company,  and  that  without  further  delay. 
Very  respectfully,  your  obedient  servant, 

E.  H.  Ruffner, 
Captain  of  Engineers. 

The  Chief  op  Engineers,  TJ.  S.  A. 


report  of  major  a.  mackenzie,  corps  of  engineers; 

United  States  Engineer  Office, 

Mock  Island,  Illy  July  12,  1887. 

General  :  General  Orders  No.  7,  Headquarters  Corps  of  Enj^ineers, 
UnitM  States  Army,  current  series,  requires  a  report  upon  certain  pro- 
visions contained  in  section  4,  river  and  harbor  act  of  August  5, 1886, 
which  are  as  follows : 

The  Secretary  of  War  shall  ♦  ♦  ♦  report  to  Congress  •  •  *  whether  any 
hrid[2:e8,  causeways,  or  strnotures  now  erected  or  in  process  of  erection  do  or  wiU 
dnterfere  with  iVee  and  safe  navigation. 
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Within  the  limits  of  the  district,  in  my  charge  there  are  numeroas 
bridges,  causeways,  piers,  booms  and  other  structures  erected  by  private 
parties  which  interfere  to  a  greater  or  less  extent  with  free  and  safe 
navigation. 

All  bridges  are  obstructions  to  navigation  in  a  certain  degree;  but 
most  of  the  bridges  on  the  Upper  Mississippi  have  been  built  under  the 
authority  of  acts  of  Congress,  and,  by  the  provisions  of  section  8  of  the 
river  and  harbor  act  of  July  5,  1884,  can  be  made  in  time  reasonably 
safe  and  convenient  for  the  passage  of  vessels  and  rafts.  As  regard's 
Congressional  authority  in  advance  of  construction,  there  are  peveral 
exceptions ;  and  while  such  bridges  are  no  worse  than  others,  a  prin- 
ciple vital  to  the  interests  of  river  navigation — that  is,  obtaining  per- 
mission of  Congress  and  a  consideration  of  plans  and  location  by  the 
War  Department — was  violated  in  their  construction.  This  matter  is 
discussed  in  relation  to  the  St.  Paul  Eailroad  Bridge,  in  Circular  No. 
15,  Headquarters  Corps  of  Engineers,  July  1, 1885. 

There  are  on  the  Upper  Mississippi  numerous  booms,  piers,  cribs, 
etc.^  which  encroach  upon  the  channel  and  interfere  somewhat  with  navi- 
gation, but  none  of  these  cases  are,  perhaps,  of  sufficient  importance  to 
justify  special  mention.  But  the  spirit  which  leads  to  such  constnic- 
tions  without  authority  may  at  any  time  result  in  work  which  will 
cause  the  interests  of  navigation  much  annoyance. 

Section  5254,  He  vised  Statutes,  provides  for  the  erection  of  piers,  cribs, 
etc.,  under  the  authority  and  direction  of  the  Secretary  of  War,  bat 
such  authority  is  rarely  requested.  It  would  be  in  the  interest  of  navi- 
gation if  the  same  laws  prohibited  the  erection  of  such  structures  with- 
out the  authority  of  the  Secretary. 

There  are  now  in  existence  a  number  of  acts  for  bridges  over  the 
Upper  Mississippi  which  have  never  been  taken  advantage  of.  Some 
of  these  acts  are  very  old  and  defective,  and  most  of  them  were  appar- 
ently obtained  without  any  definite  ideas  of  use,  and  in  some  cases  i>08- 
sibly  merely  for  speculative  purposes. 

As  a  remedy  for  the  possible  troubles  which  may  affect  the  interests 
of  navigation  from  the  causes  above  enumerated,  such  legislation  would 
appear  advisable  as  will  result  in  a  general  bridge  law,  and  the  prohibi- 
tion of  all  bridges  not  in  accord  with  such  law;  and  the  declaring  of  all 
structures,  which  encroach  upon  the  channel  and  have  been  built  with- 
out proper  authority,  public  nuisances,  and  ordering  their  removal,  and 
a  general  law  repealing  all  bridge  acts  under  which  actual  constructloQ 
has  not  been  commenced  within  three  years  of  date  of  passage,  wonld 
seem  very  desirable  in  the  interests  of  navigation. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


BEPOBT  OP  LIEUTENANT-COLONEL  WILLIAM  B. 

ENaiNEEBS. 

United  States  Enoineeb  Office, 

Cincinnatij  November  14, 1887. 
Sib  :  lu  accordance  with  instructions  contained  in  General  Orders 
No.  7,  Headquarters  Corps  of  Engineers,  June  2, 1887, 1  have  the  honor 
to  snbmit  the  following  report  on  the  bridges,  causeways,  or  strnctarea 
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erected,  or  in  process  of  erection,  witbin  this  district  that  do  or  will 
interfere  with  free  and  safe  navigation.  For  convenience  of  referencCt 
the  location  and  dimensions  of  all  bridges  have  been  given. 

The  rivers  under  my  charge  are  the  Ohio,  the  Monongahela,  the  Al- 
legheny, the  Muskingum,  the  Big  Sandy,  the  Guyandotte,  the  Little 
Kanawha,  and  the  Buckhannon.  The  last  four  have  been  under  my 
temporary  charge  since  May,  1887. 

OHIO  BIVEE. 

The  bridges  in  existence  or  under  construction  on  the  Ohio  Biver  are 
given  in  the  following  table ; 


Kind. 


Saper* 
fttraotore. 


Cbannel 

sptm  in  the 

dear. 


1^ 

It 


MUm. 

% 
26 

«7 
90 

94 
183 
202 


4Mi 

467 


£99 
COS 

795 


1878 
1863 
1640 

1871 
1871 
1883 
1872 

1867 


Ohio  Conneeting  Bailway*  . 

Beaver 

Steabenvlllo 

Wheeling 


Railroad.. 

...do 

.    do 

Highway . 


Bellaire , 

Parkersbnrgh' , 

Point  Pleasant 

Kewport  and  Cineinnati. . 


CoTingtom  and  Cincinnati . 
Chesapeake  and  Ohio*  •••• 


1877 
1871 
1887 

1884 


Cincinnati  Sonthem. ... 

Ohio  Falls 

KentQOky  and  Indiana . 


Henderson  .•., 
Cairo*  •..•••••I 


Railroad 

...do , 

...do......... 

Railroad  and 

highway. 
Hig&ivay.... 

Railroad  and 
highway. 

Railroad 

...do 

Railroad  and 
highway. 

Ranroad 

....do ......... 


Tmss..... 

...do 

,.  -do 

IBVire  eos^ 
pension. 

Trass 

...do 

...do 

...do 


Wire  sus- 
pension. 
Truss.... 


do. 
.do. 
.do. 


...do.. 

...do  ...a. 


Ftet 
400  and  600 

420 
808 
980 

822  and  220 

827  and  827 

400 

400 

1,005 

660 

500 
862  and  880 
463  and  462 

600 
600 


Feet 
80 
90 
90 
92 

90 
90 
91| 
98 

101 

105| 


09 
106 


45 
45 
45 
48 

40 

40 
89 
86 

89 

48 

40 

58 

58 


*BaUding 

The  high  water  referred  to  in  the  above  table  is  the  high  wat^  of 
1832,  except  in  the  case  of  the  last  two  bridges,  which  are  referred  to 
the  high  water  of  1883. 

All  of  the  above-named  bridges  have  been  fully  reported  on  by  Boards 
of  Engineers,  and  no  further  action  is  now  necessary.  There  are  no 
other  structures  in  the  Ohio  Biver  that  obstruct  navigation,  but  at 
many  points  riparian  owners  are  building  out  their  banks  to  such  an 
extent  as  to  seriously  reduce  the  water-way  for  floods ;  there  seems^ 
howevoTi  to  be  no  law  which  can  be  invoked  to  prevent  such  encroach* 
ments. 

BNO  88 168 
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HONGNGAHELA  RIVER. 

The  following  table  of  bridges  over  the  Monongahela  Biver  has  been 
prepared  by  Mr.  William  Martin,  the  resident  engineer  at  the  Davis 
Island  Dam : 


Bridget. 


Kind. 


g 

a 
« 

I 


Channel'SpuL 


I 

i| 


i 

r 


Kame  of  pool  in  whioh  io- 


Point 

Bmlthflold  Street 

Pifttebnreh,  Cinciimati  and  8t 

Loaie  Railway. 

Tenth  Street 

Monongahela  Connecting 

BaltimoTe  and  Ohio   (Glan- 

wood). 
Pittsburgh,  McKeeeport  and 

Yonghioghony  (Home- 

atoad). 
PenneylTania  Bailroad  (Port 

Perry). 
Pittsbmrgh.  HcKeerport  and 

Yoaghiogheny  (MoKees- 

McKeesport,  Suspension 

Mononjmhela  City », 

Ohio  and  fialtimore  Short  Line 
Raiiroad  (Coal  Center). 

PcnnsylTania  Bailroad  (Bed- 
stone). 

Brownsvffle 

liorgantown 

Faitmoant 


Highway 

do 

Bailroad. 

Highway 
Bailroad. 
....do  .... 


.do. 


....do  .... 

....do .... 

Highway 
Bailnad! 


do.... 
ighway 


0. 

0.8 

1.0 

1.8 
2.8 
0.0 

8.0 


11.8 
IS.  5 


15.5 
32.6 
62.0 

66w0 

67.8 
103.0 
128.6 


JVet 

780 
344 
247 

195 
800 
184 

260 


258 
221 


805 
210 
288 

288 

218 
606 
190 


Feet, 
73.8 
66 
63 

64 

61.8 
67 

64 


67 


43 

42 
62 


41.6 
45.7 
89 


Davis  Island  Daat. 
Do. 
Do. 

Do. 
Ka  1,  Monongahela  BIt 
Do.  . 

Do. 


Ko.  2,  over  mouth  of  Yoag^hi 
oglieny. 

Do. 
No.  3,  Monongahela  RiTer. 
No.  4  (no  superstmetaro). 

Do. 

Do. 

No.  9. 

(880  Mkew.) 


In  order  to  accommodate  the  commerce  of  the  Monongahela  Biver, 
the  bridges  over  this  stream  shonld  give  a  clear  height  of  45  feet  above 
pool  levelf  and  this  should  be  the  standard  for  all  new  bridges.  Those 
now  in  existence  below  Morgantown  (the  river  is  not  navigable  above 
Morgan  town)  which  have  a  less  height  than  45  feet  are  the  highway 
bridges  at  Monongahela  Gity,  which  is  3  feet  too  low ;  Uie  Kedstone 
Bailroad  Bridge,  which  is  5  feet  too  low,  and  the  National  Bead  Bridge 
at  Brownsville,  which  is  3^  feet  too  low. 

The  lower  part  of  the  Yonghiogheny  is  within  the  inflaence  of  Dam 
Ko.  2,  and  is  navigable  for  a  distance  of  5  miles.  As  there  are  no  pas- 
senger packets  on  this  piece  of  river  and  no  probability  of  sach  in  the 
futnre,  the  bridges  over  the  Yoaghiogheny,  named  in  the  table,  cannot 
be  considered  as  obstructions. 

The  clear  channel- width  of  all  Monongahela  bridges  should  be  250  feet, 
and  this  width  should  be  prescribed  for  all  new  bridges.  I  would  not, 
however,  recommend  any  action  towards  changing  the  channel-spans  of 
existing  bridges. 

The  channel-spans  of  the  Tenth  Street  Highway  and  of  the  Pittsburgh, 
Cincinnati  and  St.  Louis  Bail  way  bridges  are  obstructed  by  piles  of 
refuse  that  should  be  removed. 

There  is  urgent  need  of  the  passage  of  a  general  bridge  law  to  regu- 
late the  construction  of  bridges  over  the  Monongahela  Biver,  as  the 
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State  of  PeDHSjlvania  is  constaDtly  aathorizing  the  constmction  of 
bridges  over  this  river  without  providing  for  definite  heights  or  definite 
ehannel-widthS;  and  the  just  rights  of  navigators  are  at  the  mercy  of 
bridge-bailders.  The  former  have  had  several  expensive  lawsuits  to 
protect  navigation,  which  would  have  been  wholly  unnecessary  had 
either  the  SU^te  or  the  United  States  passed  a  general  bridge  law. 

ALLEGHENY  RIVER. 

The  following  table  of  bridges  over  the  Allegheny  River  has  been 
prepared  by  Mr.  J.  W.  Arras,  assistant  engineer  in  charge  of  the  work 
of  improvement  on  this  river : 


0. 

0.5 
0.6 

a? 

0.0 

L8 
2.4 

2.05 

8.4 

S.8 

20.0 

44.0 

00  6 
88.1 

86.0 

80.6 
122.0 
123.1 
130.2 

130.4 
130.0 

150.6 

1S7.8 

10&8 

187.1 


Union «. 


Sixth  street 

North  side  (Sev- 
enth street^. 
Ninth  street 


PiUsbnrgh,  Fort 
Wayne  and  Chi- 
cago. 

Sixteenth  street ., 

1  Thirtieth  street . 

Pittsbnrgh  June- 
ton  Railroad 
(Thirty- third 
street). 
Forty- third  street. 

Sharpsbnrgh 
(Batler  street). 

"Freeport  (West 
Pennsylrania 
Raiiroad). 

Kittanning 


Brady's  Bend, 
sparker 


Foxborg... 

Emlenton. 
Big  Rock . 
Franklin.. 
OUCity... 


Oil  City 

Allegheny  Valley 

Railroad. 
Tionesta 


«  Hickory. 
Tidionte.. 


Philadelphia  and 
Erie  Railroad. 


*  Rebnilt. 

1  Under  constmction. 


Highway  . 


....do. 
....do. 


...do 

Railroad.. 

Highway  . 
....do 


Railroad.. 

Highway  . 

...do 

RaUroad.. 


Highway  . 


.do. 
.do. 


Railroad  and 

highway. 
Highway 

!".r.do .',".".'.'.'.'! 
...do 


...do.... 
Railroad. 


Highway 

Railroad  and 

highway. 
Highway 


Railroad. 


Wooden  trnssed 
arch  (Barr). 

Wire  snspension. . . 

Stiffened  suspen- 
sion-iron bars. 

Wooden  trussed 
arch  (Burr). 

Iron  lattice  truss  ... 


Wooden  trnssed 
arch  (Burr). 

Iron  truss  continu- 
ous girder. 


Open  iron  truss.. 


Wooden  trussed 

arch  (Burr). 
Open  iron  truss..... 


..do. 


Iron  bowstring  gird- 
er. 

Open  iron  truss 

Iron  bowstring  gird- 
er. 

Wooden  Howe  truss, 
decked. 

Open  iron  truss  . . . . . 

Wooden  truss ...... . 

Wood  and  iron  truss . 

Suspension- wire 
cables. 

Open  iron  truss 

Wooden  trussad 
arch. 

Iron  bowstring  gird- 
er. 

Wooden  Howe  truss . 

Suspensio  n  •  w  i  r  e 

cable. 
Covered       wooden 


1,060 

6 

212 

85.1 

1,036 
1,0H0 

846 
880 

83 
84.8 

lOU 

800 

84 

1.167 

152 

36.8 

840 

210 

38 

700 

802 

87.5 

841.4 

C210.3 
1250 

1" 

880 

244 

87 

805 

181 

88 

70S 

185 

47.8 

000 

180 

82.7 

750 
780 

200 
197 

86  2 
84.6 

630.7 

176.0 

85.3 

456 
700 
711 
700 

228 
176 
175 
600 

86.6 
27 
8L5 
41 

1,100 
450 

200 
150 

36.6 
29 

436 

120 

25.5 

646 

161.5 

23.2 

636 

2 

268 

27.8 

450 

8 

160 

18.6 

1884 


1884 


►1887 


1879 


►1885 
*1883 


1888 


*  The  originid  superstructure,  a  wooden  truss  and  areb.  is  at  present  being  taken  down  and  a  new 
%e  erected  en  the  piers,  giving  an  additional  clear  height  ef  8.8  feet. 

*  Two  spans  and  one  pier  of  this  bridge  were  remored  by  an  ice  gorge  in  March,  1885;  they  wer« 


reidaced  during  the  same  year. 
«  The  Hickory  VaUey  Railroad  track  was  laid  orer  thia  bridge  in  1887. 


Digitized  by  LjOOQ IC 


2676     BEPOET   OP   THE   CHIEF  OP  ENGINEERS,  U.  8.  ABMT. 


1. 
11 

i 


Kame. 


Kind. 


8apMvtnictiir6, 


! 


-a* 


m 


Wbea 
built. 


187.7 


18&1 


imo 

1»7.7 


SUL4 

918.2 
224.0 

2ao.o 


28L1 


281.8 
287.8 
2M.8 
2M.8 

2M.8 


280.8 
261.8 


26&0 


Wtmn 

Buffalo.  New 
York  ond  Penn- 
sylvania Rail- 
road. 

61adeRan  

Great  Bpud  (Bnf> 
falo.  New  York 
and  Pennsyl- 
vania Railroad. 

OnoTllle 


Highway. 
RallKMd.. 


Saspen8ion>wire 

cable. 
Wooden  Howe  tmas 


Blghway  . 
Railroad.. 


do. 
.da. 


Qnaker  Bridge... 

Red  House , 

>  West  Salamaaoa. 


Baffalo,  New 
York  and  Penn- 
sylvania Rail- 
road. 

Salamanoa , 

*  South  Carrollton 

Tana  Creek 

Srle  Railroad 
(Bradford  Brch.) 

BoflUo,  Roohester 
and  Pennsyl- 
Tania  Riftilroad. 

Allegheny 


Buffalo,  New 
York  and  Peon- 
sylyania  Rait 
road. 

•Buffalo.  Now 
York  and  Penn- 
sylvania Rail- 
road. 


Highway  . 


...do. 
...do. 
...do. 


Raflfoad. 


HI, 


...do 

Railxoad.. 

.••.do  .•••■ 

Highway . 
Railioad.. 


Suspension- wire 

cable. 
Wooden  queen  truss 
Open  iron  truss  — 
Open  iron  truss,  par- 

abolio  channel 

span. 
Wooden  Howe  truss. 


onparab 
Wooden  truss  ... 
Open  iron  truss. . 
...do 


...do. 


...do. 


Iron  bowstring  gird- 
er. 
Wooden  Howe  truss. 


Woodandixon  truss 


Feet. 

452 


528 


568 
834 


505 


876 
843 


80i 


280 
274 
102 

203 


400 
820 


Feet. 
452 


175 


142 
158.5 


75 
126 
154 


148 


133| 
84 
137 
108 


100 
184.5 


171 


Highway . 


Iron 


FeeL 
24.4 


18 


20.2 
23.1 


18.1 
17. 

lai 

17 


18.6 


15 
17 
17 
12.4 

14.1 


10.4 
17.4 


10.5 


18.6 


1882 


1882 
1881 


1884 


1888 


1883 
1883 
188S 

1888 

1882 


1885 


•Rebuilt 

1  The  ohaonel  span  and  part  of  another  were  token  down  in  1887,  and  a  new  spea  ereeted,  givinf 
IB  Inorease  in  width  of  channel  of  88  feet. 

s  The  chan&el  spaa  of  this  bridge  fell  In  ICay,  1887.  ▲  temporary  foot  bridge  has  been  erected  In 
its  place. 

*  This  bridge,  the  superstructure  of  which  was  originally  a  Howe  truss,  was  taken  down  in  1885 ;  a 
•ew  one  was  erected,  having  an  increase  in  width  of  channel  of  71  feet  and  a  decrease  in  height  la 
clear  of  0.6  feet. 

The  first  eight  bridges  are  located  In  the  imoI  of  the  Davis  Island  Dam,  and  ttieir  heights  are  meas- 
iized  to  the  sorfhce  of  the  pool  of  the  dam. 

In  my  report  of  Febrnary  6, 1885,  printed  in  Ex.  Doc.  No.  12,  Senate^ 
Forty-ninth  Oonp^ress,  first  session,  I  recommended  that  many  of  the 
bridges  on  this  river  should  be  modi&ed  in  the  interests  of  navigation^ 
in  order  to  conform  to  a  standard  which  I  named. 

Inasmnch  as  the  proposed  standard  was  an  individaal  one^  I  wonld 
now  withdraw  my  recommendation  for  modification,  and,  in  lien  tbereoft 
tronld  recommend  that  a  general  bridge  law  be  enacted  for  the  Alle- 
gheny River. 

Experience  show9  that  no  dependence  can  be  placed  on  State  legisla- 
tion, which  has  thns  far  been  limited  to  the  insertion  of  a  clause  re- 
quiring that  bridges  shall  not  obstruct  navigation,  but  without  defl.ning 
what  spans  and  heights  are  admissible. 

The  practical  effect  of  such  legislation  has  been  to  permit  bridge 
builders  to  act  upon  their  own  judgment,  and  to  force  steam-boat  meo 
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to  resort  to  expensive  and  ancertaih  litigation,  or  else  to  give  up  navi- 
gating the  river.  The  latter  resalt  has  actually  taken  place  on  the  Alle- 
gheny, and  the  navigation  on  this  river  is  now  limited  to  rafts,  barges^ 
and  Hats.  Daring  the  season  of  good  water,  the  latter  are  sometimes 
handled  by  small  tow-boats,  bat  nsaally  they  are  towed  by  horses. 

Congress  has  already  appropriated  fan(^s  for  building  a  lock  and  dam 
in  the  Allegheny  Biver  about  2  miles  above  its  mouth,  and,  after  this 
is  built,  the  subject  of  Allegheny  Elver  bridges  will  require  re-examina- 
tion ;  for  the  present  I  only  recommend  the  passage  of  a  general  bridge 
law  to  govern  the  erection  of  future  bridges,  and  to  serve  as  a  standard 
for  the  discission  of  existing  bridges. 

HUSKINGUM  BIVEB. 

This  river  came  under  the  direct  control  of  the  United  States  on  the 
7th  of  Aprils  1887.  The  following  is  the  report  of  Lieut.  Lansing  H» 
Beachy  Gorps  of  Engineers,  my  assistant,  in  local  charge  of  this  river, 
on  the  bridges  now  in  existence  between  the  mouth  of  the  river  and 
Dresden,  Ohio,  the  head  of  navigation : 

BBPOBT  OP  UXUTBNANT  LANSINO  H.  BBAGH. 

ZANBSYiLLBy  Ohxo,  Kovemher  16, 1887. 

Sir  :  I  have  to  submit  the  following  report  upon  the  bridges  across  the  Mnskingam 
River  and  its  lateral  canals,  as  called  for  by  (General  Orders  Ko.  7,  current  series. 
Headquarters  Corps  of  Engineers : 

A  table  giving  a  list  of  these  bridges  and  the  data  oonoeming  them  is  annexed 
hereto. 

The  seyeral  bridges  are  so  similar  in  characteristics  and  effects  upon  navigation 
that  a  general  description  will  be  given,  subsequently  adding  the' special  features  of 
«ach  structure. 

It  can  safely  be  said  that  there  is  not  one  bridge  across  the  navigable  portion  of 
the  river  which  does  not  interfere  with  free  and  safe  navigation.  All  are  draw-bridges, 
and  aU  have  their  draw-spans  much  too  narrow  to  admit  of  the  easy  and  safe  passage 
of  boats  under  all  circumstances. 

In  every  case,  too,  one  or  other  of  the  draw-spaces  is  still  fhrther  contracted  by  a 
foot-way  on  the  draw  itself  which  projects  into  the  space  when  the  draw  is  open. 

The  McConnelsville  and  Malta  Bridge  and  the  bridge  recentlv  built  at  Gaysport 
are  the  only  ones  that  have  guiding  cnbs  at  the  central  pier ;  the  former  has  a  crib 
on  the  upper  side  only,  and  this  cnb  is  too  low  and  short  to  afford  proper  protection 
at  all  times.  At  the  latter  place  the  cribs  are  properly  buUt,  one  of  them  being  above 
and  the  other  below  the  central  pier. 

The  left  draw  in  the  Marietta  and  Harmar  Bridge,  although  having  a  width -of 
74.2  feet,  can  not  be  turned,  owing  to  a  lack  of  machinery ;  and  in  any  event  will  not 
be  available  for  use  by  boats  untu  the  Marietta  ice-harbor  lock  is  completed,  owing 
to  the  proximity  of  tne  dam  and  the  fact  that  the  present  lock  is  located  on  tha 
right  bank. 

The  Beverly  and  Waterford  Bridge  is  a  most  dangerous  structure,  and  has  f^ 
quently  proved  a  complete  obstruction  to  navigation.  It  is  built  diagonally  to  the 
current  and  channel  in  a  bend  where  boats  have  difficulty  in  getting  themselves  in 
position  in  time,  to  enter  the  draw  properly.  The  piers  are  in  echelon,  and  boats  are 
frequently  exposed  to  the  fuU  effects  of  wind  and  current  upon  one  side  with  nothing 
to  counteract  it  upon  the  other ;  the  comers  of  the  piers  are  as  sharp  as  they  weUcan 
be,  and  the  faces  are  entirely  too  rough  for  safety  to  passing  craft,  all  combining  to 
make  a  condition  of  affairs  which  should  not  be  allowed  to  exist. 

The  State  of  Ohio  brought  action  against  the  commissioners  of  Washington  County 
to  compel  them  to  change  this  bridge,  and  obtained  a  decree  ordering  a  change  to  bo 
made;  out  the  case  was  appealed,  and  before  it  came  to  the  second  hearing  the  river 
was  transferred  to  the  United  States. 

The  location  of  the  draw-spaces  at  the  Gaysport  Bridge  has  been  badly  selected*  and 
there  will  doubtless  be  trouble  in  the  future  at  this  point. 

This  bridge  has  been  open  to  travel  only  about  two  months. 

In  severaloases  the  lengths  of  bridges  across  the  canals  should  be  increased,  since 
draw-spaces,  equal  only  to  the  width  of  the  locks,  36  feet,  are  hardly  sufficient  in  th» 
oanals,  owing  to  currents  caused  at  times  by  the  mi  Us. 
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The  State  of  Ohio  Beems  to  have  allowed  the  bailders  gpreat  latitude  in  the  location 
of  piers  aad  abatments,  and  in  style  of  bridge,  from  which  has  resulted  the  present 
small  and  flimsy  stmctnres.  These,  however,  cannot  last  long,  and  the  condition  oi 
affairs  can  be  ffradnally  remedied. 

At  ZanesTilfe  there  is  but  one  bridge  across  the  canal  that  can  be  tnmed ;  this  i» 
at  Sixth  street.  The  others  can  easily  be  placed  in  condition  to  swing  properly,  and 
this  should  be  required. 

The  two  bridges  above  Dam  No.  10.  viz,  the  Fifth  Street  Bridge,  at  Zanesville,  and 
that  belonging  to  the  Cincinnati  and  Muskingum  Valley  Railway  Company,  at  Ellia 
Station,  are  both  complete  barriers  to  navigation. 

The  former  is  a  weak  structure,  and  was  built  without  authority,  the  board  of  pub- 
lic works  not  interfering.    The  latter  seems  to  have  been  built  under  authority,  but 
apparently  not  in  accoraance  with  the  approved  plan— a  high  span  in  the  original 
drawing  not  appearing  in  the  present  bridge. 
Very  respectfully, 

LAKfllNa  H.  BSACS, 

FInt  lAcuienani  of  JBngimeen 
Ident.  CoL  W.  E.  Mxrrill, 

C9r»9  o/Bnginetn* 
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Many  of  the  above-named  bridges  are  unnecessary  obstructions  to 
navigation^  bufc  no  action  against  them  is  recommended  at  this  pres- 
ent It  is  deemed  advisable  to  await  the  action  of  Congress  on  the 
proposed  general  bridge  law  for  the  government  of  future  bridges  over 
the  Muskingum  Biver,  which  has  recently  been  submitted  by  a  Board 
of  Engineers. 

There  are  no  <^  structures  ^  other  than  bridges  which  interfere  witti 
navigation. 

Bia  SANDY,    aUTANDOTTB,  LITTLE    KANAWHA,   AND  BUCKHANNON 

RIVERS. 

The  above-named  rivers  have  been  in  my  charge  but  a  few  months, 
and  I  therefore  submit  the  following  report  on  the  obstructions  in 
these  streams,  which  has  been  prepared  by  Mr.  B.  F.  Thom  as,  assist- 
ant engineer,  who  has  been  in  local  charge  of  the  works  of  improve- 
ment on  the  first  and  third ;  there  are  no  artificial  obstructions  on  the 
portion  of  the  Bnckhannon  Biver  that  is  under  improvement. 


REPORT  OF  MR.  B.  F.  THOMAS,  ASSISTANT  BNGINEER. 
BIQ  8ANDT  RIVER. 

The  bridge  of  the  Chesapeake  and  Ohio  Railroad,  crossing  this  river  1  mile  above 
its  junction  with  the  Ohio,  has  three  spans,  respectively  205, 209,  and  203  feet,  count- 
ing from  the  Kentucky  or  western  side  of  the  nver.  At  the  time  of  the  oonstmction 
of  this  bridge  the  river  occupied  the  central  span,  but  it  soon  changed  to  the  eastern 
or  West  Virginia  side^  where  it  has  been  constantly  cutting  away  the  shore  and  en- 
dangering the  land  pier,  until  the  company  has  been  compelied  to  protect  it  by  piles, 
oribs,  ana  riprap  extending  to  the  water's  edge. 

The  former  channel-span  has  filled  with  sand  firom  2  to  6  feet  in  depth,  so  that  in 
ordinary  low  water  boats  have  to  use  tiie  new  channel.  The  second  pier  from  the 
eastern  side,  being  the  one  immediately  adjoining  the  new  channel,  has  settled 
somewhat,  and  the  company  in  repairing  it  has  Im  piles  and  riprap  around  it  ex- 
tending into  the  channel  and  maidng  navigation  difficult  at  low  stages,  but  not 
dangeroua  except  for  tows  which  rarely  run  at  this  stage  of  water.  When  there  ia 
m  towing  atage  of  water  the  original  channel-span  can  generally  be  used. 

The  piles  and  riprap  about  this  pier  should  be  removed,  as  the  clear  width  of  the 
present  low  water  is  only  65  feet.  In  times  of  very  hi^h  water  the  bridge  itself 
thouffh  73  feet  above  low  water,  prevents  boats  from  making  their  regular  trips  for  a 
few  oays  at  a  time,  and  it  is  probable  that  as  soon  as  the  river  is  locked  and  dammed 
and  commerce  increased,  steps  will  have  to  be  taken  to  remove  this  cause  of  delay. 

LOUISA  FORK«  BIG  SANDY  RIVER. 

The  Chattaroi  Railway  Bridge  crosses  this  fork,  2^  miles  above  its  mouth,  atliouiaa. 
It  has  a  channel  space  of  175  leet,  66  feet  above  low  water.  It  is  not  an  obstruction 
to  navigation  except  in  extreme  high  water,  and  then  only  for  a  few  hours.  With 
the  completion  of  the  dam  at  Louisa,  and  the  consequent  increase  nf  navigation  in 
this  pool|  it  is  likely  to  become  a  more  serious  obstruction. 

TUG  FORK,  BIG  SANDT  RIVER. 

There  are  no  bridges  on  this  stream,  but  the  little  mill-dams  on  the  upper  part  of  it 
have  been  a  source  of  annoyance  and  loss  to  timbermeu  for  years.  They  have  been 
built  without  authority  from  State  or  nation.  Many  of  them  have  been  modified  the 
present  season  by  order  of  Major  Post,  and  quite  a  number  destroyed,  so  that  unless 
they  are  rebuilt  by  their  owners,  a  thing  highly  probable,  it  is  believed  that  the  river 
can  be  safely  navigated. 

These  dams  are  constructed  of  bowlders  raked  np  in  the  shoals,  and  any  one  ean 
have  a  dam  who  cares  to  spend  a  week  in  its  construction. 

GUYANDOTTB  RIVER. 

There  are  two  bridges  across  this  stream  near  its  mouth. 

The  suspension  bridge,  owned  by  the  county,  has  a  clear  span  between  tops  of  piers 
of  458  feet,  with  a  heiffht  of  54  feet  above  low  water,  and  an  additional  span  on  its 
upper  or  eastern  end  of  131  feet.  No  steam-boats  run  on  this  steam,  and  the  bridge  is 
an  obstruction  only  in  times  of  running  ice,  when  its  position,  within  a  few  hundred 
feet  of  the  Ohio  River,  prevents  the  use  of  the  Guyandotte  for  an  ice-harbor. 
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The  Chesapeake  and  Ohio  Railroad  bridge,  1  mile  from  the  Ohio  River,  has  three 
epans,  respectively  155,  156,  and  14b  feet  between  centers,  coiumeocin^  at  its  lower  or 
western  end.  The  channel-span  is  57  feet  above  low  water.  The  axis  of  the  bridge 
makes  an  angle  of  45  degrees  with  the  coarse  of  the  stream.  As  the  navigation  at 
present  does  not  inclade  steam- boats,  this  bridge  does  not  interfere  with  its  safety. 

The  anper  part  of  the  river  is  obstructed  somewhat  by  dams,  which,  as  they  were 
built  under  State  authority,  cannot  be  removed  without  purchase. 

UTTLB  KANAWHA  RIVER. 

This  stream  has  two  bridges  crossing  it  close  to  its  month  in  the  city  of  Parkers- 
burgh,  both  of  which  interfere  with  vavigation.  ■  The  Ohio  River  Railroad  bridge,  400 
feet  aboye  its  Junction  with  the  Ohio  River,  has  a  channel-spau  of  300  feet,  and  is  60 
feet  above  low  water.  The  Wood  County  wagon  bridge  has  also  a  channel-span  of 
900  feet  and  Is  43  feet  above  low  water.  The  principal  objection  to  both  bridges  is 
that  they  destroy  a  most  excellent  and  useful  i^A-harbor  for  Ohio  River  steam-boats. 
The  county  bridge  has  the  additional  objection  that  it  prevents  Little  Kanawha  boats 
fiom  reaching  the  Ohio  River  and  the  wharf  boat  during  ordinary  high  water,  on  ac- 
count of  its  small  elevation  above  boating  stage. 
Respectfully  submitted. 

WM.  E.  MERRILIi, 

Lieut,  CoL  Engineers. 
The  Chief  of  Engineers^  TJ.  S.  A. 


report  of  lieutenant-colonel  o.  h.  poe,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit^  Mioh.y  August  8, 1887. 

Sir  :  In  compIiaDce  with  the  provisions  of  section  4  of  the  river  and 
harbor  act  approved  Angast  5, 1886,  I  have  the  honor  to  report  that 
there  are  two  cases  in  this  district  where  ^^  bridges,  causeways,  or  stract- 
ares  now  erected  or  in  process  of  erection  do  or  will  interfere  with 
£ree  and  safe  navigation." 

First.  The  railroad  bridge  now  being  erected  over  St  MAry's  Falls 
Ganaf  by  the  Sault  Ste.  Marie  Bridge  Company^ 

There  can  be  no  doubt  but  this  bridge  will  interfere  somewhat  with 
the  free  navigation  of  the  canal,,  but  will  probably  not  render  it  any 
more  unsafe* 

The  bridge  is  constructing  under  authority  of  an  act  entitled  <<An  act 
to  authorize  the  construction  of  a  railroad  bridge  across  the  Sainte  Marie 
Eiver,"  approved  July  8, 1882. 

Although  the  bridge  belongs  to  a  private  corporation  its  operation 
should  be  under  the  sole  control  of  the  canal  management,  with  a  view 
to  reducing  to  a  minimum  the  delays  both  to  trains  and  vessels. 

Second.  A  draw-bridge  over  the  river  Eouge  at  the  crossing  of  the 
river  road  (Monroe  road). 

This  bridge  rests  upon  piles,  the  draw-span  being  insufficient  to  per- 
mit free  and  safe  navigation.  Moreover  the  draw-span  is  so  much  out 
of  order  that  it  cannot  be  used.  Fortunately  it  has  fallen  down,  thus 
Tendering  available  for  purposes  of  navigation  the  entire  width  of  the 
opening,  but  at  the  same  time  impassable  as  a  roadway.  The  responsi- 
bility for  the  bridge  is  in  dispute  between  the  townships  of  Spring  wells 
and  Ecorse,  of  which  the  river  forms  the  common  boundary.  Each 
township  has  posted  a  notice  at  its  own  end  of  the  bridge  denying  re* 
sponsibiiity,  and  there  the  matter  rests  for  the  present. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  CoL  of  Engineers^ 
Bvt.  Brig.  Qen.,  V.  8.  A. 

The  Chief  of  Engineers,  U.  S.  A. 
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rbpobt  of  captain  carl  p.  palfrey,  corps  of  enqineerb. 

United  States  Engineer  Office, 

Oswegoj  JT.  T.,  November  II,  1887. 
General  :  In  compliance  with  General  Orders  No.  7,  current  series, 
Headqaarters  Oorps  of  Bngineers,  I  have  the  honor  to  report  the  follow- 
ing stmctares  interfering  with  free  navigation  of  the  harbors  under 
my  charge : 

at  OSWEOO,  new  YORK. 

Daring  the  year  1883  the  Delaware,  Lackawanna  and  Western  Bail- 
road  Company,  or  other  parties,  constructed,  in  the  new  harbor  formed 
by  the  west  breakwater,  a  pier  carrying  a  ooal  trestle.  The  pier  and 
trestle  is  about  1,000  feet  in  length,  extending  to  within  407  feet  of  the 
west  breakwater,  and  located  with  its  outer  end  in  about  17^  feet  of 
water  at  the  lowest  stage  of  the  lake.  The  right  to  so  occupy  the  har- 
bor was  questioned  by  the  United  States,  and  the  subject  was  placed 
in  the  hands  of  the  United  States  district  attorney.  This  office  has 
no  farther  record  of  action  in  the  matter.  It  has  been  frequently  re- 
ported to  me  by  tug  masters  that  tows  easily  handled  in  the  broad  spaces 
east  and  west  of  the  coal  trestle  gave  difficulty  in  passing  around  it* 

AT  CHARLOTTE,  NEW  YORK. 

A  railroad  draw-bridge  over  the  Genesee  Biver,  built  by  authority  of 
Congress,  now  owned  and  used  by  the  Borne,  Watertown  and  Ogdens- 
bnrgh  Bailroad,  having  one  span  of  130  feet  in  deep  water  and  one  of 
130  feet  in  shallow  water,  offers,  as  usually  managed  daring  the  seaaoa 
of  navigation,  as  little  obstruction  to  commerce  as  is  consistent  with  its 
use.  At  about  the  opening  of  the  present  navigation  season  complaints 
were  made  to  this  office  of  difficulty  and  delay  in  consequence  of  refusal 
to  open  the  draw. 

No  other  structure  in  any  degree  interfering  with  free  navigation  of 
the  harbors  under  my  charge  is  known  to  me. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Carl  F.  PALPifflY, 

The  Chief  of  ENaiNSERS,  U.  9.  A.  Captain  of  EngineerB. 


rbporv  of  colonel  o.  h.  utenbell,  oorps  of  engineers. 

United  States  Engineer  Office, 

BanFranciBco^  Cal^  June  15, 1887. 

Sir:  The  following  report  is  respectfully  submitted  in  regard  to 
Oakland  Harbor,  the  only  case  coming  within  the  provisions  of  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  June  2, 1887 : 

There  are  two  bridges  over  the  channel  of  Oakland  Harbor,  neither 
of  which  at  present  can  be  regarded  as  an  interference  with  free  and 
safe  navigation.  It  is  altogether  probable,  however,  that  at  a  fhtare 
date,  when  the  harbor  improvements  shall  have  been  considerably  ad- 
vanced, both  bridges  will  be  an  interfereuce  with  navigation,  which 
may  then  be  obviated  by  a  sufficient  increase  of  ispaoe  in  the  draws. 

The  Webster  Sti*eet  Bridge,  bearing  a  highway  and  a  railroad,  has  an 
opening  of  draw  82  feet  in  the  clear.  The  Alice  Sreet  Bridge  has  a 
draw  opening  of  79  feet.  The  depth  in  channel  above  these  bridges 
admits  now  only  vessels  of  light  draught,  which  have  no  difficulty  in  pass- 
ing through  the  draws.  When  the  time  shall  arrive  for  )>assage  of  large 
vessels  the  openings  will  be  found  insufficient,  and  will  need  to  be  in- 
creased to  150  feet,  more  or  less. 
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The  Alice  Street  Bridge  is  used  for  rail  traffic  solely.  Both  bridges 
were  bailt  within  the  past  seventeen  years,  the  Alice  Street  Bridge 
bearing  a  date  several  years  later  than  the  Webster  Street  Bridge. 

The  bridges  are  of  wood,  and  are  not  costly  strnctures.    The  draw  of 
the  Webster  Street  Bridge  is,  however,  of  iron  or  steel. 
Very  respectfally,  your  obedient  servant, 

G.  H.  Mbndell, 
Colonelj  Corps  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  op  major  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

San  FranciscOj  CaLj  August  26, 1887. 

Sir:  Ih  accordance  with  instractions  contained  in  General  Orders 
Ko.  7,  current  series,  from  Headquarters  Cor])s  of  Engineers,  regarding 
obstructions  in  navigable  waters,  I  have  the  honor  to  transmit  herewith 
a  map  of  a  portion  of  San  Diego  Harbor,  showing  wharves  constructed 
along  that  front  and  also  proposed  constructions. 

The  increase  in  the  commerce  of  this  harbor  has  caused  a  demand  for 
additional  wharfage  facilities,  in  consequence  of  which  an  extensive 
wharf  has  been  erected  by  Babcock  &  Story,  and  others  are  projected 
that  will  tend  to  obstruct  the  free  and  safe  navigation  of  the  harbor* 
The  sketch  herewith  gives  the  location  of  the  wharves  now  built,  and^ 
in  addition  to  those  marked  as  projected,  others  are  in  contemplation 
at  various  points  along  the  city  front. 

The  wharves  and  slips  are  built  in  such  a  manner  as  to  interfere  with 
the  free  flow  of  the  water,  and  extend  out  to  a  depth  greatly  in  excess 
of  that  actually  required  in  the  interests  of  commerce  and  what  can  be 
carried  over  the  bar. 

Suit  was  recently  brought  in  a  justice's  court  against  Babcock  & 
Story,  under  a  State  law,  for  obstructing  navigation^  which  resulted  in  a 
verdict  against  them  adid  a  fine  of  $100  imposed.  This  was  paid,  but 
no  further  steps  taken  to  prevent  any  extension  or  addition  to  the  struct- 
ure. It  is  understood  that  the  wharf  will  be  extended  as  indicated  on 
the  map. 

It  is  desirable  that  steps  be  taken  to  limit  the  length  of  the  structures 
and  to.  prescribe  the  manner  in  which  they  shall  be  built,  to  the  end 
that  the  navigation  of  the  harbor  may  not  be  obstructed. 

I  have  no  survey  of  this  locality  that  would  enable  me  to  report  what 
the  actual  effect  of  the  wharves  already  constructed  has  been,  but  it  is 
desirable  in  the  interest  of  navigation  that  these  surveys  be  made  and 
repeated  from  time  to  time  to  ascertain  the  changes  that  take  place 
attributable  to  these  and  other  constructions. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  BENYAtTRD, 

Major  of  Engineers^ 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  oaptain  willarb  voung,  corps  of  engineers. 

United  States  Engineer  Officjb, 

Portland,  Oregon,  July  20, 1887. 
Sir  :  I  have  the  honor  to  report  that  the  only  structures  in  the  en- 
gineer district  with  which  I  am  connected,  now  erected  or  in  the  process 
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of  erection,  which  do  or  will  interfere  with  tree  and  9afe  navigation  are 
those  described  in  Captain  Powell's  report  on  the  subject,  dated  Janu- 
ary 7, 1887. 

The  log-boom  at  Goqnille  City,  Oregon,  has  been  extended  by  the  ad- 
dition of  a  ^^  catch-boom,"  and  connected  with  this,  at  times,  is  a  string 
of  boom-sticks  stretching  right  across  the  river.  The  master  of  tire 
river  steamer  Little  Annie  complains,  in  writing,  of  this  boom,  saying 
that  he  carries  the  United  States  mail,  and  that  he  has  been  stopped  as 
much  as  two  hours  trying  to  get  by  the  boom. 

The  superintendent  of  the  Government  work  states  that  cutting  of 
the  left  bank  opposite  the  boom  is  recent.  Complaint  is  also  made  that 
the  boom  about  2  miles  above  Parkeraburgh,  on  the  Coquille  River,  has 
been  extended  oat  into  the  channel  so  as  to  make  it  difficult  for  boats 
to  pass. 

In  this  connection  it  may  be  well  to  call  attention  to  the  fact  that 
trees  have  been  felled  directly  into  the  Coquille  Biver  by  settlers  along 
its  banks,  and  that,  too,  quite  recently.  This  practice  is  to  be  regretted, 
as  it  directly  tends  to  destroy  existing  channels,  and  thus  to  interfere 
with  the  free  and  safe  navigation  of  the  river. 
Very  respectfully,  your  obedient  servant, 

W.  Young, 
Captain  of  Engineers. 

The  Chief  of  Engineebs,  IT.  S.  A. 


bepobt  of  captain  ghable8  f.  powell,  cobps  of  engineebs. 

United  States  Engineeb  Office, 

Partlandj  Oregon^  August  22, 1887. 

Sib  :  I  have  the  honor  to  make  the  following  report  concerning  cer- 
tain structures,  now  erected  or  in  process  of  erection,  which  intcurfere, 
or  will  interfere,  with  free  and  safe  navigation. 

The  salmon  pound-nets  near  the  mouth  of  the  Columbia  Biver  and 
flsh-wheels  next  below  the  Cascades  Canal,  described,  with  statements 
of  their  efTect  on  navigation,  in  my  report  of  January  7,  1887,  and  pub- 
lished in  Senate  Ex.  Doc.  105,  Forty-ninth  Congress,  first  session,  are 
in  more  extensive  use  than  formerly.  It  is  understood  that  there  are 
over  a  hundred  pounds  in  Baker^s  Bay  j  they  occupy  the  greater  part 
of  that  water,  leaving  only  a  comparatively  narrow  passage-way  tor 
vessels.  A  special  report  of  the  effect  of  these  structares  on  the  bay 
channel  leading  to  Fort  Canby  was  submitted  January  4, 1887,  and  a 
draft  of  proposed  regulations  for  the  location  of  these  and  similar 
structures  was  prepared  in  accordance  with  instructions  and  forwarded 
March  10, 1887. 

Besides  interfering  with  free  and  safe  navigation,  the  pounds  to  some 
degree  cause  a  shoaling;  they  are,  in  effect,  permeable  dikes,  which 
check  the  current  and  cause  more  or  less  of  a  fill ;  they  contract  the 
water-way  and  deflect  the  current.  Wherever  the  channel  is  good 
enough  this  contraction  and  deflection  are  unnecessary  and  apt  to  be 
injarious  to  navigation.  On  the  other  hand,  where  the  channel  is  not 
good,  the  pounds,  which  are  a  strong  kind  of  fish-trap,  may  be  arranged 
to  improve  it,  and  at  such  places  be  on  the  whole  a  benefit  to  naviga- 
tion. The  location  of  these  and  similar  structures,  consequently,  ought 
to  be  regulated  for  the  protection  and  amelioration  of  navigable  waters, 
and  preferably  by  the  War  Department,  which  is  charged  with  the 
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execntion  and  maiDteDaDce  of  works  for  the  objects  named,  and  which 
has  agents  in  direct  supervision  of  sach  works. 

No  authority  is  exercised  or  delegated  by  Oregon  or  Washington 
Territory  in  locating  or  limiting  fish-pounds,  traps,  or  wheels.  Existing 
laws  concern  size  of  openings  and  times  of  use  of  traps.  Structures 
named  are  built  as  a  right  of  the  landowners,  the  same  as  a  publio 
wharf  or  landing  i)ier  would  be. 

The  waters  are  public  property.  Bridges  and  the  location  of  wharves 
generally  are  regulated,  but  they  are  for  use  of  the  public,  while  fish- 
traps,  of  which  fish-pounds  are  one  kind,  and  fish-wheels  are  wholly 
private. 

Some  of  the  Cascades  fish-wheels  are  fixed  structures  of  cribs  and 
rough  stone  walls ;  others  are  floating.  They  are  generally  located  on 
the  low  sharp  points  which  help  to  form  the  rapids,  and  all  of  them  have 
runs,  or  chutes,  and  sometimes  wings,  partly  made  by  building  walls  of 
riprap  in  the  river  bed. 

The  fish-wheel  structures  decrease  the  river  cross-sections,  and  con- 
sequently injuriously  affect  the  current  at  the  rapids,  although  not  to  a 
large  degree.  The  removal  of  .the  fish-trap  structure  from  along  the 
channel  shores  will  be  advisable  when  this  part  of  the  river  becomes  nav- 
igated, and  be  necessary  when  the  work  of  a  radical  open-river  improve- 
ment is  undertaken,  as  contemplated  by  the  Cascades  Canal  project. 
Very  respectfully,  your  obedient  servant, 

Chas.  p.  Powell, 
Captain  of  Engineers^ 

The  Chief  op  Engineers,  U.  S.  A. 


bepobt  of  majob  w.  a.  jones,  corps  of  engineers. 

December  14, 1886. 
Sib  :  I  have  the  honor  to  report  as  follows  upon  the  bridge  now  in 
course  of  constmction  across  tJie  Willamette  Biver,  Portland,  Oregon : 

THE  beoobd. 

With  some  minor  changes  which  do  not  materially  affect  the  main 
proposition  as  to  whether  or  not  it  is  an  obstruction  to  navigation,  this 
is  the  same  bridge  which  gave  rise  to  the  extensive  discussion  to  be 
found  in  Annual  Report  Chief  of  Engineers,  1880,  Vol.  Ill,  p.  2043 ;  also 
Senate  Ex.  Doc.  162,  Forty-seventh  Congress,  first  session. 

This  discussion  shows  conclusively  that  the  bridge  as  then  projected 
would  be  a  serious  obstruction  to  navigation. 

The  pier  foundations  up  to  low  water  were  built  before  the  bridge 
was  enjoined,  and  subsequent  events  have  proved  that  they  alone  have 
practically^cnt  the  harbor  of  Portland  in  two.  The  deep-water  ship  as 
a  rule  no  longer  goes  above  the  line  of  the  piers  in  place. 

•  •  •  •  •  •  • 

LOCATION. 

Inasmuch  as  the  present  location  is  identical  with  the  one  before  the 
XTnited  States  circuit  court,  and  inasmuch  as  the  court  therein  held^ 
'<  Upon  the  evidence  and  in  the  very  nature  of  things  there  can  be  no 
doubt  that  the  bridge  where  and  as  it  is  being  constructed  is  a  serious 
obstruction  to  the  navigation  of  the  river;"  it  will  not  be  necessary  for 
me  to  touch  npon  the  question  of  location. 
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The  bridge  now  in  coarse  of  constraction  differs  from  the  one  before 
the  United  States  coart  in  this : 

That  the  draw  openings  have  been  increased  to  136  feet  at  the  low- 
water  line.  They  were  100  teet  in  the  enjoined  bridge.  The  pivot  pier 
remains  the  same.  The  other  clear  spans  and  abutment  spans  have 
been  changed  and  are  as  folIowS|  commencing  from  the  Morrison  street 
approach : 


WIdtii  (In  feet). 


Shore  span,  weet  elde , 

Swing  opening,  C  to  C  of  pien 


Swing  opoDiDg  in  the  clear  between  maeonry  of  piers. . 
Threedoeedepr      '"^   '^    '   *  " 


I  epuiB,  C  to  C  of  pien,  each. 


The  bridge  is  a  combination  tross-piyot  drawbridge.  The  draw  and 
draw-rest  piers  are  of  stone,  laid  on  a  pile  and  grillage  fimndation  in- 
cased in  cribs  filled  with  riprap  stone. 

The  remaining  piers  are  iron  tubes  5  feet  in  diameter,  in  pairs,  and 
filled  with  concrete.  These  rest  on  foundations  similar  to  those  of  whe 
draw-piers.  I  have  not  the  dimensions  of  these  cribs,  but  they  are  an 
important  factor  in  any  discussion  of  the  effect  of  the  bridge  upon  the 
regimen  of  the  river.  The  clear  headway  of  the  bridge  is  about  8  feet 
at  high  water.  The  character  of  the  bridge  trusses  is  not  material  to 
the  discussion.  It  will  be  seen  that  the  short  pile  bents  running  out 
from  the  eastern  shore  have  been  replaced  with  trussed  spans  of  con- 
siderable dimensions.  These  rest  on  tubular  piers  5  feet  in  diameter. 
The  stationary  spans  are  now  of  sufficient  dimensions.  The  superfluous 
pier  foundations  have,  I  understand,  been  removed,  but  I  am  not  in- 
formed as  to  whether  sufficiently  so  or  not. 

The  width  of  the  draw  opening  measured  parallel  to  the  axis  of  the 
bridge  is,  as  stated,  136  feet  at  low  water.  But  the  effective  draw  open- 
ing for  a  passing  vessel  is  a  function  of  the  direction  of  the  current 
through  said  opening.  The  chart  submitted  shows  that  this  direction 
is  continually  varying  with  changes  in  the  river  stages.  It  shows  a 
current  direction  through  the  draw  at  a  stage,  when  the  velocity  is  very 
great,  that  varies  from  the  direction  of  a  line  parallel  with  the  piers  at 
an  angle  of  20  degrees.  The  efi'ective  width  of  the  draw  opening  is  its 
width  at  right  angles  to  the  current  passing  through  it.  Hence  the 
record  shows  that  the  effective  width  of  the  draw  opening  became  re- 
duced at  a  season  of  great  commercial  activity  to  121  and  possibly  115 
feet,  and  this  when  the  river  velocity  was  so  great  as  of  itself  alone  to 
render  navigation  difficult.  "So  rest  piers  ibr  the  open  draw  and  no 
sheer  booms  are  provided. 

There  are  submitted  herewith : 

Two  maps  of  the  river,  showing  soundings  and  position  of  piers. 

Map  showing  currents  and  piers. 

A  projection  showing  effective  width  of  draw  opening  at  greatest 
angle  of  current. 

•  •••••• 

Very  respectfhlly,  your  obedient  servant, 

W.  A.  Jones, 
The  Chief  of  Bxoinebrs,  U.  S.  A.  Major  of  JEngineers. 
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OCCUPANCY  AND  INJURY   TO  PUBLIC  WORKS    BY  CORPORATIONS  AND 

INDIVIDUALS. 


LETTER  OF  THE  SECRETARY  OF  WAR. 


War  Department, 
Washington  Cityj  February  2«,  1886. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  Hoase  of 
Hepresentatives  copies  of  reports  of  sach  officers  in  charge  of  river 
and  harbor  districts  as  report  instances  in  which  piers,  breakwaters, 
or  other  structures  or  works  built  or  made  by  the  United  States  in  aid 
of  commerce  or  navigation  are  used,  occupied,  or  injured  by  a  corpora- 
tion or  an  individual,  and  the  extent  and  mode  of  such  use,  occupation, 
or  injury,  and  the  facts  touching  the  same;  said  reports  being  trans- 
mitted in  compliance  with  the  requirements  of  section  2  of  the  river 
and  harbor  act  of  July  6, 1884. 

Robert  T.  Lincoln, 

Secretary  of  War. 

The  Speaker  of  the  Bouse  of  Representatives. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  February  24, 1885. 
Sir:  Section  2  of  the  river  and  harbor  act  of  July  5,  1884,  requires 
of  the  Secretary  of  War  that — 

He  shall  *  *  *  report  to  Congress,  at  its  next  session,  all  the  instances  in  the 
United  States  in  wbicb  piers,  breakwaters,  or  other  structures  or  works  built  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied,  or  injured 
by  a  corporation  or  an  individual,  and  the  extent  and  mode  of  such  use,  occupation, 
or  injury,  and  the  facts  touching  the  same. 

With  a  view  to  the  collection  of  data  to  supply  the  information  de- 
sired, all  officers  under  the  direction  of  this  office  were  instructed  to 
prepare  and  submit  detailed  reports  covering  all  facts  necessary  to  en- 
able the  Secretary  of  War  to  comply  with  the  terms  of  the  extract  above 

2t)87 
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quoted.  Reports  have  been  received  from  all  ofiScers  in  charge  of  river 
and  harbor  districts,  and  I  have  the  honor  to  submit  herewith  copies  of 
such  of  them  as  report  instances  *Mn  which  piers,  breakwaters,  or  other 
structures  or  works  built  or  made  by  the  United  States  in  aid  of  com- 
merce or  navigation  are  used,  occupied,  or  injured  by  a  corporation  or 
an  individual,"  etc.  All  the  other  officers  state  that  there  are  in  their 
districts  no  instances  of  such  use,  occupation^  or  injury  to  report  under 
the.  provisions  of  the  act. 

Very  respectfully,  your  obedient  servant, 

John  6.  Parke, 
Acting  Chief  of  Engineers. 
Hon.  BoBERT  T.  Lincoln, 

Secretary  of  War. 


report  of  lieutenant-colonel  george  h.  elliot,  corps  op 

engineers. 

Engineer  Office,  United  States  Army, 

Netoportj  R.  J.,  February  11, 1885* 
General:  In  compliance  with  Department  letter  of  February  10, 
1885, 1  have  to  state  that  there  is  no  structure  or  work  in  my  district 
"built  or  made  by  th^  United  States  in  aid  of  commerce  or  navigation, 
used,  occupied,  or  injured  by  any  corporation  or  individual," 

The  Oovernment  wharf  in  the  inner  harbor  at  Block  Island  is  the 

only  wharf  on  the  island.    It  is  used  by  the  General  Government  and 

the  public  in  common,  and  it  is  supposed  that  it  is  not  included  in  the 

works  referred  to  in  tlie  first  part  of  section  2  of  the  act  of  July  6, 1884. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut.  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chi^  of  Engineers^  U.  8.  A. 


report   of   lieutenant-colonel  WALTER   McFARLAND,   CORPS   OP 

ENGINEERS. 

Engineer  Office,  United  States  Army, 

New  Haven,  Conn.y  January  14, 1885. 
General:  Under  section  2  of  the  act  of  Congress  relating  to  rivers 
and  harbors,  approved  July  5, 1884, 1  have  the  honor  to  report  as  fol- 
lows upon  the  use  by  corporations  or  individuals  of  <<  works  built  or 
made  by  the  United  States  in  aid  of  commerce  or  navigation,"  •  •  • 
all  in  the  engineer  district  of  which  1  have  charge,  extending  from  the 
headwaters  of  the  Hudson  Biver  to  the  eastern  end  of  Long  Idand 
Sound. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut  CoL  of  Engineers. 
Brig.  Gen.  John  Newton, 

Ohi^  of  Engineers,  U.  S.  A. 
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report  upon  the  use,  occupation,  or  injury  by  corporations 
or  indivmitals  of  piers,  breakwaters,  or  other  structures 
or  works  built  or  made  by  tde  united  states  in  aid  op 
commerce  or  navigation,  occurring  or  existing  in  the  en- 
gineer district  extending  from  headwaters  of  the  hudson 
river  to  the  eastern  end  of  long  island  sound. 

Engineer  Office,  United  States  Army, 

New  HaveUj  Gonn.j  December  31, 1884, 
The  only  instances  of  the    •    •    •    kind  in  this  district  are  found  in 
connection  with  the  dikes  on  the  Upper  Hudson. 

1.  Miller  and  Whitebeck  have  built  a  dock  over  273  feet  of  the  half 
dike  at  MulPs  Island,  on  the  east  side  of  the  river,  about  13  miles  below 
the  railroad  bridge  at  Albany.  The  dike  just  above  the  dock  has  been 
heavily  loaded  with  stone  to  serve  as  an  icebreaker,  and  shows  signs 
of  giving  away  under  the  weight  imposed  on  it.  This  occupation  of  the 
dike  was  authorized  by  the  Hon.  Secretary  of  War,  ifTovember  9, 1880, 
under  an  opinion  of  the  Judge- Advocate-General  of  the  Army. 

2.  H.  Slingerland  has  built  a  dock  over  103  feet  of  the  Barren  Island 
Dike  opposite  Coeyman's,  on  the  west  side  of  the  river,  about  12  J  miles 
below  the  railroad  bridge  at  Albany.  It  is  not  known  under  what  au- 
thority this  was  done. 

3.  The  Knickerbocker  Ice  Company  occupy  with  their  wharf  319  feet 
of  the  Koah  Hook  Dike,  on  the  west  side  of  the  Hudson  Eiver,  about  12 
miles  below  the  railroad  bridge  at  Albany,  by  authority  of  the  Chief  of 
Engineers,  under  the  opinion- of  the  Judge- Advocate-General  of  the 
Army  before  referred  to,  October  12, 1880. 

4.  P.  B.  Bean  uses  for  a  dock  259  feet  of  the  Castleton  Dike,  on  the  east 
side  of  the  river,  about  9  miles  below  the  Albany  Eailroad  Bridge.  The 
dike  is  much  broken  for  about  20  feet  above  the  upper  end  of  the  dock. 
This  occupancy  is  under  authority  of  a  grant  of  lands  under  water,  by 
the  State  of  New  York,  over  which  this  United  States  Dike  is  built. 

5.  E-  P.  Stimson  occupies  for  dock  purposes  280  feet  of  the  Castleton 
Dike,  about  400  yards  above  the  part  occupied  by  F.  E.  Bean,  under 
approval  of  the  Chief  of  Engineers,  dated  September  11, 1871.  The 
dock  is  not  now  used  and  has  fallen  into  decay. 

6.  The  Eidgewood  Ice  Company  occupy  the  lower  end  of  the  Cedar 
Hill  Dike,  on  the  west  side  of  the  river  opposite  Castleton,  about  8  J  miles 
below  the  railroad  bridge  at  Albany,  under  authority  of  a  grant  of  lands 
under  water,  made  by  the  State  of  New  York,  upon  which  this  United 
States  Dike  is  built. 

7.  Eichard  English  occupies  for  dock  purposes  203  feet  of  the  Camp- 
bell Island  half  dike,  on  the  east  side  of  the  river,  about  7^  miles  below 
the  railroad  bridge  at  Albany,  under  authority  of  a  grant  of  land  under 
water  from  the  State  of  New  York,  this  dike  being  built  over  that 
land. 

8.'  Hotaling  and  Park,  now  Knickerbocker  Ice  Company,  occupy  a 
part  of  the  old  Beacon  Island  half  dike,  on  the  west  side  of  the  river, 
about  3^  miles  below  the  railroad  bridge  at  Albany,  under  what  au- 
thority is  not  known.  Their  occupancy  of  it  has,  however,  improved 
it,  as  they  have  closed  a  break  which  formerly  existed  in  it. 

9.  John  Patterson  has  built  a  dock  100  feet  long  over  the  old  revet- 
ment of  Beacon  Island,  on  the  west  side  of  the  Hudson,  about  600  yards 
above  Hotaling  and  Park's  ice-house,  under  approval  of  the  Chief  of 
Engineers,  dated  Diicember  16, 1881. 

10.  Paul  S.  Forbes  has  built  a  dock  over  a  part  of  the  Bath  Dike,  on 
Ewa  88 169 
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tbe  east  side  of  the  river,  about  l.J  miles  above  the  lower  railrbatl  bridge 
at  Albany,  under  agreement  and  bond  transmitted  to  the  Chief  of  En- 
gineers October  28, 1876.  The  dock  has  not  been  kept  in  repair  and 
the  dike  has  given  away  under  it. 

11.  W.  n.  Porbes  has  extended  the  dock  built  by  Paul  S.  Forbes, 
about  225  feet  further  north,  over  the  Bath  Dike.  The  occupation  of 
thiR  dike  was  approved  by  the  honorable  Secretary  of  War,  June  15, 
1882. 

12.  George  Mark  and  others  have  built  a  dock  over  the  old  revet- 
ment of  Patroon's  Island,  on  the  west  side  of  the  river,  about  2^  miles 
above  the  lower  railroad  bridge  at  Albany,  extending  out  into  the  river 
about  60  feet  beyond  mean  high-water  mark,without  any  authority  other 
than  that  derived  from  the  old  colonial  grant  to  the  Patroon. 

13.  Erastus  Corning  has  occupied  for  dock  pui'poses  105  feet  of  the 
high  dike  between  Hillhouse  and  Patroon  Island,  on  the  west  side  of 
the  river,  about  3^  miles  above  the  lower  railroad  bridge  at  Albany, 
under  authority  of  the  honorable  Secretary  of  War,  dated  June  15, 1882. 

14.  Corning  and  Company,  under  authority  of  a  grant  of  lands  under 
water  from  the  State  of  Kew  York,  have  for  some  years  been  filling  in 
withashes  and  slag  from  their  works,  a  strip  of  this  grant  running  south 
from  their  iron  works,  on  the  east  shore  of  the  river,  just  below  Troy. 
They  have  gone  outside  the  limits  of  their  grant  in  some  places,and  none 
of  the  material  dumped  having  any  protection  against  the  action  of  tbe 
current,  much  of  it  is  carried  away,  especially  during  freshets,  and  is 
dropped  in  the  channels  which  have  been  under  improvement  by  the 
United  States. 

•  •  •  •  •  •  • 

Respectfully  submitted. 

Wai,tee  MoFaeland, 
Lieut' Col.  of  Engineers. 


REPORT  OF  MAJOR  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Philadelphia,  FA.jOctober  6, 1884. 

Sib:  In  compliance  with  the  requirements  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Engineers,  United  States  Army,  July  23, 1884, 
relative  to  the  use,  occupation,  or  injury  by  individuals  or  corporations, 
of  piers,  breakwaters,  or  other  structures  or  works  made  or  built  by  the 
United  States,  etc.,  I  have  the  honor  to  submit  the  following  final  re- 
port: 

With  the  exception  of  those  at  Chester,  Pa.,  Marcus  Hook,  Pa.,  and 
the  Delaware  Breakwater  Harbor,  Delaware,  there  are  no  public  works 
in  this  district  which  are  used  or  occupied  by  an  individual  or  corpora* 
tion. 

The  works  at  Chester,  Pa.,  comprise  two  lines  of  piers  extending  into 
the  Delaware  Eiver.  The  interval  between  the  two  works  is  less  than 
700  feet,  forming  a  harbor  for  the  protection  of  shipping  against  running 
ice. 

The  upper  line  of  piers,  which  are  on  a  prolongation  of  Market  street, 
are  and  have  been  for  many  years  the  principal  lauding  point  at  Ches- 
ter, and  during  the  last  season  no  less  than  nine  steam-boats  made  land- 
ings at  these  piers  daily,  stopping  only  long  enough  to  let  passengers  on 
and  off. 
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The  injury  received  by  the  piers  in  their  use  by  the  steam-boats  is 
promptly  met  by  liberal  expenditures  for  repairs  when  required,  as  was 
the  case  during  the  present  season,  when  suitable  repairs  amountinn^to 
about  $300  were  applied  to  the  outermost  pier  at  Market  street. 

In  1882,  a  small  frame  building  about  50  feet  long  and  20  feet  wide, 
for  the  use  principally  of  passengers  waiting  for  boats,  was  erected  by 
Mr.  R.  A.  Torrance,  on  the  west  side  of  the  approach  to  the  piers.  The 
east  side  of  the  building  covers  about  8  inches  in  width  of  the  Gov- 
ernment property  for  its  entire  length,  and  the  authority  to  occupy  the 
same  was  granted  by  the  Chief  of  Engineers  in  June,  1883,  upon  the , 
recommendation  of  Maj.  William  Ludlow,  Corps  of  Engineers.  The 
locality  of  the  building  is  indicated  on  a  sketch  of  Chester  Harbor  here- 
with. 

The  piers  on  the  lower  line,  on  a  prolongation  of  Edgemont  street, 
access  to  which  is  gained  along  a  narrow  causeway,  also  the  property 
of  the  United  States,  is  occasionally  used  in  landing  lumber,  which,  as 
a  general  rule,  is  immediately  transported  to  the  yards  of  the  owners 
of  the  same. 

In  1874,  by  authority  of  the  mayor  and  council  of  Chester,  the  Ches- 
ter and  Delaware  Kiver  Bailroad  Company  constructed  their  railroad, 
crossing  the  Government  causeway  about  C50  feet  north  from  the  head 
of  the  pier  on  the  Delaware  front.  The  reference  of  the  railroad  and 
causeway  at  their  intersection  being  about  equal,  causes  no  inconven- 
ience in  passing  to  and  fro  along  the  causeway. 

The  works  at  Marcus  Hook,  Pa.,  consist  of  two  landing  piers  of  wood 
,/ith  earth  filling  and  six  detached  piers  of  stones  complete,  and  one 
inder  process  of  construction,  forming  an  ice-harber  at  that  locality. 
The  old  ship  Roanoke^  formerly  a  triple-turreted  war  vessel,  has  occu- 
pied the  berth  at  the  head  of  the  lower  United  States  landing  pier  since 
April  10, 1884,  by  authority  of  the  Secretary  of  War,  through  the  Chief 
of  Engineers,  on  the  recommendation  of  First  Lieut.  Thomas  L.  Casey. 

The  upper  landing  pier  is  used  merely  to  touch  at  by  two  small  steam- 
boats plying  between  Philadelphia  and  Wilmington,  Del.,  to  land  and 
receive  passengers. 

At  the  Delaware  Breakwater  Harbor,  near  Lewes,  Del.,  there  are  two 
detached  works  of  stones,  called  the  **  Breakwater"  and  '* Ice-Breaker," 
respectively,  forming  a  harbor  of  refuge  for  vessels. 

From  the  shore,  extending  out  into  the  harbor,  an  iron  landing  pier 
has  been  constructed. 

The  Western  Union  Telegraph  Company  have  a  telegraph  station  on 
the  breakwater,  which  was  established  in  1875,  by  authority  of  the 
Secretary  of  War. 

Ko  individual  or  corporation  is  occupying  any  part  of  the  iron  pier. 
Mr.  William  B.  Yardley,  the  person  referred  to  in  my  report  of  August  5^ 
1884,  as  having  coal  stored  thereon,  having  removed  the  same. 
•  •••••• 

Transmitted  herewith  are  sketches  of  the  works  at  Chester,  Pa.,  Mar- 
cus Hook,  Pa.,  and  Delaware  Breakwater  Harbor,  Delaware. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Heuer, 

Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 

(Through  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers, 
supervising  engineer.) 
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United  States  Engineer  Office, 

Baltimore^  Md.^  October  9, 1884. 
Respectfully  forwarded  to  the  Chief  of  Engineers. 
It  is  supposed  the  authority  pf  the  Chief  of  Engineers  tor  the  occupa- 
tion of  a  small  part  of  the  United  States  property  at  Chester,  Pa.,  by  a 
i'rame  building  contained  a  provision  for  its  removal,  if  necessary. 

Is  not  the  crossing  of  the  United  States  causeway  at  Chester  by  the 
Chesapeake  and  Delaware  Eiver  Eailroad  a  trespass,  technically  at 
least,  as  being  without  proper  authority  ? 

May  not  its  unchallenged  continuance  give  a  legal  right  of  occupa- 
tion adverse  to  that  of  the  United  States  t 

Is  the  authority  for  the  use  of  the  Delaware  Breakwater  as  a  station 
of  a  telegraph  company  sufficient  under  the  existing  interpretation  of 
lawt 

Wm.  P.,Craighill, 

Lieut  Col.  of  Engineers. 


REPORT  OF  LIEUTENANT-COLONEL  WILLIAM  P.  CRAIGHILL,  CORPS  OF 

ENGINEERS. 

United  States  Engineer  Office, 

Baltimarej  Md.j  October  30, 1884. 
General  :  In  compliance  with  the  instructions  of  General  Orders,  No. 
13,  July  23, 1884,  Headquarters  Corps  of  Engineers,  I  have  the  honor  to 
submit  the  following  <^ final  report"  on  the  subject  therein  referred  to: 

GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  United  States  land  at  lock  and  dam  site  6,  abutment  side,  has 
been  for  more  than  two  years  without  proper  authority  crossed  by  the 
track  of  the  Ohio  Central  Railroad  Company,  which  extends  from 
Charleston  along  the  right  bank  of  the  Kanawha  Biver  to  its  mouth. 

While  this  is  technically  a  trespass  no  injury  has  thus  far«resulted  to 
the  United  States.  It  is  supposed  the  crossing  can  only  be  authorized 
by  Congress.  The  railroad  is  now  in  the  hands  of  a  receiver.  The  at- 
torneys promise  to  make  an  effort  to  obtain  from  Congress  at  the  next 
session  proper  authority  for  the  crossing.  Meanwhile  there  is  no  neces- 
sity for  a  removal  of  the  track. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 

JAeut.  CoL  of  Engineers, 
Brig.  Gen.  John  Newton, 

Chief  of  JEngineerSj  U.  8.  A. 


REPORT  OF  CAPTAIN  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Norfolk  J  Va.j  October  31, 1884. 
General  :  In  accordancewith  General  Orders,  No.  13,  Headquarters 
Corps  of  Engineers,  United  States  Army,  current  series,  relative  to  sec 
tion  2    *    *    *    of  the  act  of  July  6, 1884,  making  appropriations  for 
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the  constraction,  repair,  and  preservation  of  certain  public  works  on 
rivers  and  harbors,  and  for  other  purposes,  I  have  the  honor  to  submit 
the  following  final  report  on  all  the  matters  known  to  me  in  this  dis- 
trict covered  by  the  foregoing. 

•  •  •  •      •         •  «  • 

The  following  case  is  reported,  as  it  is  understood  that  my  instruc- 
tions cover  it : 

The  light-house  site  in  this  harbor  at  Lambert's  Point  (see  accom- 
panying map)  is  "  used  and  occupied  "  to  a  certain  extent  oy  the  pier 
of  the  Norfolk  and  Western  Bailroad  Company,  that  extends  from  the 
mainland  out  to  the  light-house.  It  is  further  understood  that  this  has 
been  done  by  permission  of  the  proper  authority,  and  that  the  property 
is  not  "  injured"  thereby. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HiNMAK, 

Captain  of  Engineers. 
The  Chief  of  Engineees,  U.  S.  A. 


REPORT  OF  COLONEL  Q.  A.  GILLMORE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Savannah,  Oa.,  January  19, 1885. 
General:  In  compliance  with  the  provisions  of  the  second  and  third 
clauses  of  section  2  of  the  last  river  and  harbor  act,  promulgated  in 
General  Orders  No.  13,  headquarters  Chief  Engineers,  17.  S.  A.,  Wash- 
ington, D.  C,  July  23, 1884, 1  have  the  honor  to  report  as  follows : 

•  •  •  •  •  •  •     - 

In  the  Savannah  Eivercontractors  and  other  persons  have  been  per- 
mitted to  tie  up  boats  alongside  of  the  garden-bank  wing-dams  when 
not  in  the  way  of  United  States  plant,  boats,  etc. 

A  slifrht  injury  to  one  of  the  dams  by  the  contractor's  plant  will  be 
repaired  at  once.  The  dams  referred  to  are  opposite  the  city  of  Savan- 
nah. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  of  Engineers^ 
Bvt.  Maj.  Qen.^  U.  8.  A. 
General  John  Kewton, 

Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  captain  WILLIAM  T.  ROSSELL.  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Jacksonville,  Fla.,  January  20, 1885. 
General  :  I  have  the  honor  to  report,  in  obedience  to  General  Orders? 
No.  13,  headquarters  Corps  of  Engineers,  U.  S.  A.,  Washington,  D.  C, 
July  23, 1884,  that  in  only  one  instance  have  any  of  the  structures  or 
works  built  by  the  United  States  in  aid  of  commerce  or  navigation  in 
the  district  under  my  charge  been  occupied  by  any  corporation  or  in- 
dividual. 
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At  the  east  jetty  at  Voloflia  Bar,  Saint  John^s  Biver,  Florida,  piles 
have  been  driven  and  a  dwelling  and  wharf  have  been  boilt  by  a  Mr. 
Falana.  The  hooae  is  oocopied  by  him,  and  he  is  employedby  the 
steam-boat  lines  to  keep  lights  for  the  benefit  of  navigation.  I  regard 
this  as  an  advantage  to  commerce. 

•  •••••• 

Very  respectfolly,  yonr  obedient  servant, 

Wai.  T.  BossELL, 

Captain  of  Engineers. 
Brig.  Gen.  John  Xewtox, 

Chief  of  Engineers^  U.S.  A. 


EEFOBT  OF  HAJOE  A-  N.  DAHRELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Mobile,  Ala.,  February  17, 1885. 
Sir  :  In  reply  to  your  letter  of  the  13th  instant  reqairing  information 
as  to  constmction,  use,  injary,  etc.,  of  works  eonstmcted  by  the  United 
States  Government  in  my  district^  I  woald  respectfally  state  that  there 
is  only  one  instance  of  the  kind  that  has  come  to  my  knowledge. 

In  January,  1883,  Fair  Sloagh,  on  the  Lower  Pearl  Biver,  Mississippi, 
was  closed  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  Army, 
by  driving  piles  across  the  npper  month  in  order  to  confine  all  the 
water  in  one  channel. 

Daring  the  months  of  December,  1884,  and  Janaary,  1885,  Mr.  Weston, 
a  mill-owner  at  Logtown,  Mis8.,  removed  the  piling  by  blasting,  so  as  to 
open  the  sloagh  for  logs  to  bis  mill. 

It  has  been  reported  that  since  tbe  opening  of  this  slough  that  portion 
of  the  main  river  cut  off  by  the  sloagh,  about  5  miles,  has  shoaled  con- 
siderably, as  it  is  estimated  that  fully  one-half  of  the  volume  of  water 
goes  through  the  slough,  returning,  however,  to  tke  main  river  near  Mr. 
Weston's  mill. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Damrell, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  major  AMOS  STICKKEY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

^ew  Orleans^  La.,  August  5y  1884. 
General  :  In  compliance  with  requirements  of  General  Orders,  No. 
13,  dated  headquarters  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  O.,  July  23, 1884, 1  have  the  honor  to  report  that  the  levees 
built  by  the  United  States  in  the  district  under  my  charge  are  injured 
by  individuals  who  use  them  for  highways,  and  thus  wear  them  down, 
cut  the  sod  covering,  and  cause  the  earth  to  wash  down.  It  is  a  diffi- 
cult matter  to  prevent  this  traveliog,  especially  in  the  wet  season. 
Some  of  the  parishes  have  laws  forbidding  travel  on  the  levees,  but 
they  are  so  little  observed  or  enforced  that  they  do  not  prevent  the  in- 
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jury  stated.    A  national  law,  with  sufficient  penalty  for  violation,  would 
probably  have  a  good  effect,  even  if  it  did  not  entirely  stop  the  injury. 

A  copy  of  report  of  Assistant  Engineer  H.  S.  Douglas  is  transmitted 
herewith.  River  gauges  set  up  aft  various  points  are  quite  frequently 
knocked  down  by  steam-boats.  Sometimes  this  is  accidental,  but  often 
it  is  caused  by  carelessness.  In  clear  cases  of  carelessness  a  suspension 
of  license  of  captain  or  pilot  might  have  a  salutary  efi'ect,  and  compel 
more  respect  from  such  parties.  I  know  of  no  other  instances  where 
structures,  under  my  charge,  built  by  the  United  States  in  aid  of  com- 
merce or  navigation,  are  used,  occupied,  or  injured  by  corporations  or 
individuals. 

Very  respectfully,  your  obedient  servant, 

Amos  Stiokney, 
Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  ii.  s.  douglas^  assistaxi  engineeb. 

United  States  Engineer  Office, 

New  Orleans,  La,,  July  30, 1884. 

Major  :  In  obedience  to  your  verbal  instructioDS,  I  have  the  honor  to  sabmit  the 
foUowing  report  on  the  injaries  done  to  levees  built  by  the  United  States  for  the  im- 
provement of  navigation  on  the  Mississippi  Hiver,  fourth  district.  The  injury  con- 
sists in  the  use  of  tne  levees  as  road  or  highways,  by  which  they  are  worn  down  be- 
low the  established  grade.  The  result  is  that  a  flood,  which  might  be  resisted  other- 
wise, goes  over  the  top  and  the  levee  is  washed  away  or  b.'idly  broken.  A  heavv  ex- 
pense IS  thus  entailed  either  to  maintain  the  levee  at  a  proper  grade  or  to  rebuild  it 
after  it  has  been  destroyed.  The  injury  is  done  by  the  resident  community,  and  is 
not  confined  to  any  particular  individual.  The  public  roads  generally  run  immedi- 
ately behind  the  levees,  and  in  the  winter  season,  when  these  roads  become  bad,  the 
top  of  the  levee  being  high  and  well  drained,  is  utilized  as  a  road  by  all  whose  busi- 
ness or  inclinatipn  cause  them  to  pass  that  way.  In  certain  localities,  where  the 
levee  is  built  through  a  swamp,  it  is  the  only  road,  and  no  efifort  is  made  to  travel  or 
haul  except  on  its  top.  Some  of  the  parishes  in  which  the  Government  levees  are 
situated  have  laws  to  prevent  travel  on  top  of  the  levees,  but  as  these  parishes  sel- 
dom keep  their  roads  in  a  passable  condition  the  law  is  never  enforced.  The  partic- 
ular Government  levees  at  present  suffering  injury  from  this  cause  are,  Pointe  Coup^ 
Levee,  Hog  Point  to  Baccouri  Levee,  and  Atchafalaya  River  to  Bed  Biver  Landing 
Levee,  in  Pointe  Coup6e  Parish,  Green's  to  Fairview  Levee,  and  Lake  Concordia 
Levee,  in  Concordia  Parish ;  Kempe  Levee  and  Hardscrabble  and  Bondurant  Levee, 
in  Tensas  Parish. 

As  the  parish  and  State  laws  seem  to  be  ineffectual  some  measures  should  be  takeik 
by  the  General  Government  to  prevent  injury  to  these  expensive  works. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Aaeistant  Engineer, 

M^.  Amos  Stickney, 

Corps  of  Engineers,  U,  S.  A, 


bepobt  of  majob  o.  h.  eenst,  cobps  of  engineebs. 

United  States  Engineer  Office, 

Saint  Louis y  Mo,^  January  30, 1885. 
General  :  In  compliance  with  the  instructions  contained  in  General 
Orders,  No.  13,  dated  Headquarters  Corps  of  Engineers,  July  22, 1881, 
I  have  the  honor  to  report  as  follows  upon  tlie  subjects  therein  re- 
terred  to. 
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As  to —  ' 

All  the  instances  *  *  *  in  whicli  piers,  breakwaters,  or  other  stractores,  or 
works  bailt  or  made  by  the  TJnited  States  in  aid  of  commerce  or  navigation  are  used, 
occnpied,  or  injured  by  a  corporation  or  an  individual,  and  the  extent  and  mode  of 
such  use,  occupation,  or  injury,  and  the  facts  touching  the  same. 

The  only  instance  of  the  kind  in  my  district  is  the  occapatioa  of  the 
dike  extending  from  the  Missouri  shore  to  Ellis  Island,  opposite  Alton, 
III.,  by  the  Alton  Harbor  Company.  The  company,  through  their  pres- 
ident, Mr.  J.  H.  Stout,  made  application,  under  date  of  May  9, 1883, 
for  authority  to  raise  this  dike,  which  application  was  forwarded  by  me, 
with  the  following  indorsement : 

United  States  Engineer  Office, 

Saint  LouiB,  Mo.,  May  11,  1S83. 
Respectfully  forwarded  to  the  Chief  of  Engineers  with  the  recommendation  that 
this  request  be  submitted  to  the  honorable  Secretary  of  War  with  favorable  indorse- 
ment. 

The  inclosed  sketch  shows  Alton  Slouch  with  the  submergible  dam.  which  was 
completed  in  1875.  The  dam  accomplished  its  object  of  preventing  the  channel  from 
leaving  the  Alton  side  of  Ellis  Island  and  of  deepening  tne  channel,  but  it  was  bailt 
without  reference  to  providing  a  shelter,  and  is  not  high  enough  to  make  a  safe  harbor 
below  It. 

The  Alton  Harbor  Company  request  permission  to  raise  the  dam  at  their  own  ex- 
pense. 
I  can  see  no  objection  to  their  request  being  granted. 

The  effect  of  raising  the  dam  would  be  very  beneficial  to  the  private  interests  con- 
cerned, while  the  effect  upon  the  main  channel  of  the  river  and  upon  the  pnblio  land- 
ing at  Alton  would  not  be  great,  but  so  far  as  it  extended  would  be  beneficial. 

O.  H.  Ernst, 

Major  of  £ngineer9. 

By  your  letter  of  May  23, 1883, 1  was  informed  that  the  application 
had  been  forwarded  to  the  honorable  Secretary  of  War,  with  a  favor- 
able indorsement,  and  that  it  had  been  returned  to  your  office  approved. 

The  company  subsequently  raised  the  dike  and  provided  for  them- 
selves a  secure  shelter  below  it. 

•  •  •  •  •  •*• 

Very  respectfully,  your  obedient  servant, 

O.  H.  £rnst, 

Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  8.  A. 


REPORT  OF  MAJOR  A.  MACKENZIE.  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Rock  Island,  llLj  December  12, 1884. 
General  :  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers, 
current  series,  requires  a  report  upon  certain  facts  referred  to  by  sec- 
tion 2    •    •    •    of  the  river  and  harbor  act  of  July  6, 1884. 

•  •••••• 

The  information  asked  for  in  connection  with  section  2  is  desired  for 
presentation  to  Congress  during  present  session.  I  would,  therefore, 
submit  herewith  a  report  upon  the  matters  referred  to  in  that  section. 

The  works  constructed  by  the  United  States  on  the  Upper  Mississippi 
in  the  aid  of  commerce  and  navigation  consist  of  dams  and  shore  pro- 
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tections.  Piers  and  breakwaters,  as  the  terms  are  ordinarily  under- 
stood, have  not  as  yet  been  built  or  required.  Some  dams  have  been 
built  in  the  form  of  causeways,  for  reaching  deep  water,  when  the 
work  of  the  Government  tended  to  injure' natural  landings ;  but  with 
these  exceptions,  no  works  built  by  the  United  States  on  the  Upper 
Mississippi  are  occupied  or  used  by  corporations  or  individuals. 

In  a  few  cases,  works  constructed  by  the  United  States  in  aid  of  navi- 
gation have  been  slightly  injured  by  private  parties',  but  it  has  not 
been  possible  to  detect  the  guilty  persons. 

•  •••••* 

Very  respectfully,  your  obedient  servant, 

A.  MAGIlENZIE, 

Major  of  Engineers. 
The  Ghiep  op  Engineers,  U.  S.  A. 


report  of  major  charles  j.  allen,  corps  of  engineers. 

Engineer  Office,  United  States  Army, 
Saint  Pauly  Minn.j  December  1, 1884. 
General  :  I  have  the  honor  to  submit  the  following  report  in 
obedience  to  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers,* 
Washington,  D.  C,  July  23, 1884,  requiring  information  necessary  to 
comply  with  the  requirements  of  section  2  •  •  •  of  the  river  and 
harbor  act  of  Congress  approved  July  6,  last. 

USE  OR  occupation  OF,  OR  INJURY  TO,  WORKS  BUILT  OR  MADE  BY 
THE  UNITED  STATES  IN  AID  OF  COMMERCE  OB  NAVIGATION,  FALLS 
OF  SAINT  ANTHONY,  MINNESOTA. 

The  preservation  of  the  Palls  of  St.  Anthony  was  undertaken  by  the 
United  States  in  1870,  since,  which  time  the  Government  has  expended 
upon  this  work  $600,()00  in  extensive  and  costly  structures  and  repairs. 

The  plea  for  this  expenditure  was,  that  the  destruction  of  the  falls 
would  be  followed  by  destruction  of  navigation  on  the  Mississippi  Biver 
above  them.  There  has  not  been,  however,  any  navigation  by  steam- 
boats between  the  falls  and  Saint  Cloud,  about  75  miles  above  Minne- 
apolis, for  several  years  past. 

The  principal  works  constructed  by  the  Government,  are : 

(1)  A  concrete  dike,  about  1,870  feet  in  length,  under  the  limestone 
bed  of  the  river  to  prevent  the  cutting  away  of  the  soft  sandstone 
underlying  the  stratum  of  limestone. 

(2)  Kolling  dams,  designed  to  maintain,  during  the  winter  season, 
sufficient  depth  of  water  over  the  limestone  to  prevent  injurious  action 
upon  it  of  ice  and  frost. 

(3)  A  timber  apron  and  wing  at  and  *  below  the  crest  of  the  falls  to 
prevent  undermining  of  the  sand-rock  and  consequent  recession  of  the 
limestone  ledge. 

(4)  A  sluice  at  the  west  side  of  the  apron  for  the  passage  of  saw- 
logs. 

For  many  years  past  the  mill  and  water- x)ower  companies,  chartered 
in  1857,  have,  occupied  the  bed  of  the  river  above  the  crest  of  the  falls 
by  dams  and  other  structures,  for  the  development  and  use  of  the  power 
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of  the  stream,  thereby  contracting  the  water-way  to  aboat  one-tbfard  its 
original  (natural)  width.  The  flood  as  well  as  lo w- water  Tolames  are 
thus  forced  through  a  uarro^nr  gorge  of  about  450  feet  wfdth,  diminish- 
ing, on  account  of  the  forced  construction  of  the  wing,  to  a  width  of 
350  feet,  and  through  a  fall  of  40  to  45  feet,  vertical  distance,  the  height 
depending  upon  stage  of  water,  operation  of  the  gates  of  the  mills,  etc. 

The  ercKling  power  of  volumes  of  water  of  from  5,000  to  40,000  cable 
feet  per  second,  plunging  through  heights  of  40  to  45  feet,  upon  the 
sand-rock  composing  the  bed  of  the  river  below  the  falls,  is  immense. 

TJie  recession  of  the  limestone  crest,  from  1857  to  1868,  was  (meas- 
ured along  the  axis  of  the  stream)  325  feet. 

An  attempt,  in  1868,  by  private  parties  to  tunnel  through  the  sand- 
rock  under  the  limestone,  on  the  east  side,  was  followed  by  such  disas- 
ters and  breaks  in  the  ledge  that  the  very  existence  of  the  falls  was 
threatened.  The  danger  proving  too  formidable  for  individuals  or  cor- 
porations to  cope  with,  the  assistance  of  Congress  was  invoked. 

The  concrete  dike  and  rolling  dams  were  completed  in  1876 ;  the  tim- 
ber apron  and  wing  in  1878 ;  the  log  sluice  was  built  in  1879. 

The  appropriations  made  by  Congress  since  1878  have  been  applied 
in  repairing  and  strengthening  the  apron  and  wing.  The  log  sluice 
was  constructed  under  an  appropriation  of  $10,000  specially  made  by 
■  act  approved  March  3, 1879. 

Some  of  the  dams  and  works  pertaining  to  the  mills  are  dilapidated 
and  leaky.  Should  their  condition  not  be  improved  there  is  a  possi- 
bility of  ice  and  logs  going  over  or  through  them  in  the  spring,  or  at 
times  of  floods,  to  the  further  detriment  of  the  apron  and  east  wing. 

In  the  fall  of  1881  and  during  the  winter  following  J.  B.  Bassett,  of 
Minneapolis,  and  others  associated  with  him,  deposited  large  quantities 
of  rock,  gravel,  and  earth  in  the  main  chaonel  of  the  river  on  the  west 
side  and  just  above  the  apron.  The  material  thus  deposited  was,  at 
one  point,  18  feet  in  height  above  low  water,  and  formed  an  immense 
dike,  narrowing  the  channel  width  by  118  feet.  The  effect  of  the  de- 
posit was  not  only  to  practically  block  the  entrance  to  the  log  sluice, 
but  also  to  concentrate  the  flow  of  water  into  the  easterly  angle  formed 
by  the  apron  and  wing,  the  weakest  and  most  exposed  point  of  the 
works.  The  floods  of  the  following  spring  worked  great  injury  to  the 
apron  and  wing  in  consequence,  and  extensive  repairs  and  additions  to 
the  defensive  works  became  necessary  on  the  part  of  the  Oovernment. 

During  the  winter  of  1881  and  1882  an  attempt  was  made  by  parties 
claiming  the  right  to  the  water-power  on  the  east  side  of  the  river  to  tun- 
nel under  what  is  known  as  Farnham  &  Lovejoy's  mill-pond,  at  a  point 
about  50  feet  below  (down-stream  from)  the  United  States  works,  tiie 
object  being,  apparently,  to  obtain  a  race  under  that  pond.  This  attempt 
was,  however,  discontinued  in  consequence  of  an  injunction  served  at 
the  instance  of  Farnham  &  Lovejoy  or  by  their  attorney. 

The  tunneling,  however,  progressed  far  enough  to  exjiose  a  small  fiaoe 
of  the  sand-rock  to  the  action  of  high  water,  and  the  erosion  has,  since 
the  winter  of  1882,  caused  a  recession  of  the  limestone  ledge  at  this  point 
of  probably  40  feet. 

As  this  recession  approaches  the  United  States  works  the  latter  are 
more  and  more  endangered. 

As  soon  as  Mr.  Bassett's  action  was  discovered  he  was  notified  to  de- 
sist. As  he  persisted  in  deposi  ting  the  material  the  case  was  referred  to 
the  Department  of  Justice,  and  about  the  1st  of  April,  1882,  proceedings 
were  commenced  before  the  United  States  district  court  to  compel  the 
removal  of  the  material. 
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After  tbe  taking  of  long  and  tedious  testimony  the  deposits  were 
finally  removed,  as  required,  in  thesummer  and  fall  of  1883.  Mr.Bassett 
sustained  some  pecuniary  loss  in  consequence  of  being  obliged  to  remove 
the  material.  Beyond  this  nothing  was  done.  The  United  States  at- 
torney in  January,  1882,  expressed  the  opinion  that  no  action  under  the 
law  could  be  brought  against  Mr.  Basset,  further  than  that  necessary 
to  compel  removal  of  the  deposits.  Suit  for  damage  was  deemed  out 
of  the  question,  it  being  impracticable  to  prove  exactly  h6w  much  of  the 
injury  to  the  works  was  due  directly  to  the  deposits. 

This  case  was  reported  in  the  Annual  Beports  of  the  Chief  of  Engineers 
for  1882  and  1883 ;  also  in  special  letters  from  this  office  dated  February 
11, 1882,  and  April  30, 1882. 

The  running  of  loosesaw-logs  in  largenumbers  over  the  apron,  instead 
of  through  the  sluice  built  for  the  purpose  of  receiving  the  logs  in  order 
to  save  the  apron,  occurred  at  different  times  between  1880  and  1882. 
The  logs  were  sheered  by  the  Mississippi  and  Bum  Biver  Boom  Com- 
pany into  the  pond  of  the  Minneapolis  Mill  Company.  From  this 
pond  they  were  to  be  sluiced  over  the  falls  to  be  received  by  the  Saint 
Paul  Boom  Company.  The  two  companies,  it  appeared,  differed  as 
to  the  responsibility  of  driving  the  logs  to  the  sluice ;  in  consequence 
many  millions  of  feet  of  logs  escaped  over  the  apron,  grinding  and  wear- 
ing the  latter  in  their  descent.  In  some  cases  it  was  claimed  that  the 
booms  above  the  falls  broke  under  the  pressure  of  accumiilations  of  logs 
and  of  freshets.  An  injunction  was  finally  obtained  from  the  United 
States  court  in  March,  1882,  restraining  the  running  of  logs  over  the 
apron,  and  the  agent  of  the  Minneapolis  Mill  Company,  about  a  year 
later,  making  a  connection  between  their  mill-pond  and  the  log-sluice; 
no  trouble  of  importance  has  since  been  experienced  from  the  saw-logs. 

Bearing  in  mind  the  difficulty,  under  the  most  favorable  of  circumstan- 
ces, attending  the  efforts  of  the  Government  to  preserve  the  falls,  it 
has  seemed  proper  to  make  the  foregoing  detailed  statement. 

MISSISSIPPI   RIVEE  ABOVE    THE  FALLS    OP    SAINT  ANTHONY,  MINNE- 
SOTA. 

From  such  information  as  I  can  gather,  it  appears  that  in  the  spring 
of  1875  lumbermen  cut  the  brush  and  srone  dams  constructed  by  the 
Government  for  the  improv^ement  of  navigation  at  the  Thousand  Isl- 
ands, near  Saint  Cloud.  The  dams  were  broken  through  in  order  to 
get  the  logs  out  of  the  pockets  formed  by  the  dams  and  islands,  that 
mode  of  procedure  being  more  profitable  to  the  lumbermen  than  taking 
the  logs  out  in  any  other  way. 

It  also  appears  from  the  records  of  this  office  that  in  the  spring  of 
1878  log-drivers  committed  similar  depredations  at  the  dams  constructed 
by  theGovernment  at  Brown's  Island,  Haughton's  Flats,  and  Lily  Pond 
Islands.  Also  that  the  drivers  pulled  down  several  of  the  sign-boards 
placed  at  these  dams,  these  sign-boards  having  lettered  on  them  an  ex- 
tract from  the  act  of  Congress  approved  August  14, 1870,  prescribing 
the  penalty  for  such  depredations. 

The  officer  in  charge,  Major  Farquhar,  represented  the  matter  of  the 
damage  to  the  work  at  Haughton's  Flats  to  the  Department  May  21, 1878, 
and,  at  the  request  of  the  Chief  of  Engineers,  the  honorable  Attorney- 
(ieneral,  on  the  3d  of  June,  directed  the  United  States  attorney  for 
Minnesota  to  examine  the  matter.  It  seems  that  satisfactory  evidence 
could  not  be  produced  against  the  guilty  parties,    •    •    ♦ 
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Assistant  Engineer  J.  H.  Darling  i^eports,  in  relation  to  this  harbor, 
as  follows : 

In  compUance  with  yonr  orders  dated  July  31,  1884,  relating  to  the  occupancy  or 
injury  of  public  works  and  obstructions  to  safe  navigation,  X  nave  to  report  as  fol- 
lows : 

I  am  not  aware  of  any  occupancy  of  public  works  in  this  vicinity,  nor  of  injury  to 
same,  except  as  the  latter  is  accidental,  as  in  case  of  vessels  striking  piers  during  a 
severe  storm. 


Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Ungineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Ungineers^  U.  8.  A. 


REPORT  OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  CORPS  OF  ENGI- 
NEERS. 

Engineer  Office,  United  States  Army, 

Milwaukee^  Wm.,  November  4, 1884. 

General  :  In  compliance  with  instructions  contained  in  General 
Order  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  July  23, 1884,  I  have  the  honor  to  submit  reports  on  the  harbors 
named  below,  containing  the  information  called  for  by  section  3  •  •  • 
of  the  river  and  harbor  act  approved  July  6, 1884 : 

(1)  Ontonagon,  Mich. ;  (2)  Marquette,  Mich. ;  (3)  Menomonee,  Mich., 
and  Wis. ;  (4 )  Green  Bay,  Wis. ;  (5)  Ahnepee,  Wis. ;  •  •  *  ;  (7) 
Manitowoc,  Wis.;  (8)  Sheboygan,  Wis. 

There  is  no  occupation  of  the  piers  or  other  structures  built  by  the 
United  States,  •  •  •  as  far  as  known,  at  any  of  the  other  harbors 
in  this  district. 

The  questions  growing  out  of  the  private  occupation  of  Government 
piers  at  many  of  the  lake  ports,  which,  in  some  instances,  lead  to  very 
embarrassing  complications,  would  seem  to  render  immediate  legisla- 
tion upon  this  subject  a  matter  of  great  importance.  I  would,  there- 
fore, respectfully  suggest  that  the  enactment  of  a  suitable  law  be  rec- 
ommended, which  shall  clearly  define  the  jurisdiction  of  the  United 
States  over  piers  and  other  works  built  by  Congressional  appropria- 
tions, and  making  it  a  penal  offense  for  any  individual  or  corporation  to 
occupy  or  use  for  private  or  commercial  purposes  any  such  structure, 
without  having  first  obtained  the  written  authority  of  the  Secretary  of 
War. 

It  seems  also  advisable  that  such  a  law  should  contain  a  proviso  per- 
mitting and  authorizing  the  Secretary  of  War  to  transfer  to  the  proper 
city  or  town  authorities  the  control  of  any  portion  of  such  works,  which, 
having  become,  by  accretions  to  the  shores  adjacent,  or  from  other 
causes,  no  longer  a  part  of  the  necessary  protection  to  the  harbor  en- 
trance, are  still  essential  in  maintaining  the  inner  harbor,  and  are  also 
valuable  for  wharfage  or  other  commercial  purposes  ;  a  condition  of 
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sach  transfer  being,  that  the  works  so  transferred  shall  be  kept  in  per- 
jietnal  repair  by  the  local  authorities. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
lAeut  Col.  of  Engineers, 
Brig.  Gen.  John  Newton, 
Chief  of  Engineers^  U.  8.  A. 


ONTONAGON  HABBOB,  MICHIGAN. 

The  only  instance  at  this  harbor  of  pier  occupation  is  that  of  a  branch 
track  of  the  Ontonagon  and  Brul6  River  Eailroad  having  been  laid  for 
a  distance  of  230  feet  on  the  inner  end  of  the  east  pier.  This  was  done 
to  aid  the  contractor  for  pier  extension  in  carrying  on  the  work,  and 
the  track  has  never,  so  far  as  known,  been  used  for  any  other  pur- 
pose.   •    •    • 

MABQX7ETTE  HABBOB,  MICHIGAN. 

At  this  harbor  a  considerable  portion  of  the  protected  anchorage  be- 
hind the  breakwater  is  used  for  booming  logs,  the  booms  being  attached 
to  the  breakwater. 

Although  this  may  not  injure  the  structure,  the  area  designed  for  a 
harbor  of  refuge  is  greatly  curtailed. 

MENOMONEE  HABBOB,  MICHIGAN  AND  WISCONSIN. 

A  report  upon  the  occupation  of  the  Government  piers  at  this  harbor 
was  made  by  my  predecessor,  Lieut.  Col.  Henry  M.  Robert,  Corps  of 
Engineers,  T7.  S.  Army,  under  date  of  October  12, 1876. 

Referring  to  the  inner  or  slab  portion  of  the  north  pier,  this  report 
states : 

This  portion  of  the  north  pier  was  cnt  off  from  the  river  channel,  and  would  soon 
be  cat  off  from  the  bay  also.  Under  these  circamstances  it  became  inclosed  by  the 
property  of  the  R.  Stephenson  &  Co.'s  saw-mill,  and  I  told  the  company  that  I  had 
no  objection  to  their  using  it  as  long  as  their  property  was  in  such  a  shape  as  to  pre- 
vent the  bay  bi^aking  into  the  river. 

This  part  of  the  Government  pier  had  been  built  in  1872,  and  subse- 
quently became  inclosed  by  improvements  made  by  the  saw-mill  company. 
iStill  later,  the  space  north  of  this  slab  pier  was  reclaimed  by  filling  in 
with  slabs,  saw-dust,  etc.,  the  work  being  done  by  the  mill  company, 
thus  effectually  protecting  the  lake  side  of  the  pier. 

I  can  see  no  objection  to  the  mill  company  using  and  occupying  thid 
part  of  the  work. 

The  crib  extension  of  this  pier,  however,  extending  beyond  the  shore- 
line, is  being  constantly  injured  by  the  pounding  of  barges,  which  are 
moored  alongside  while  being  made  up  into  tows. 

A  large  part  of  the  south  pier  is  used  by  the  Menomonee  River  Lum- 
ber Company  for  the  storage  of  lumber. 

At  the  date  of  writing  this  report  a  length  of  1,800  feet  of  the  inner 
end  of  the  south  pier  id  almost  entirely  appropriated  by  this  company. 

The  lumber  is  piled  from  12  to  IG  feet  high,  leaving  for  a  part  of  the 
distance  a  clear  space  of  about  2  feet  in  width  on  the  channel  side  of 
the  pier,  and  projecting  beyond  the  sonth  side  for  a  distance  of  from 
G  to  12  feet  over  the  water. 
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This  storage  of  lamber  is  not  occasional  bat  constant,  the  company 
using  the  pier  in  the  same  manner  as  if  it  were  their  own  lamber  yard, 
greatly  to  the  inconvenience  of  the  contractor  for  pier  extension,  as  it 
is  impassable  for  workmen  and  material. 

In  my  annual  report  upon  Menomonee  Harbor  for  the  fiscal  year  end- 
ing June  30, 1884,  this  subject  is  referred  to  as  follows : 

The  soath  pier  of  this  harbor  is  estensively  used  by  the  Menomonee  River  Lumber 
Company  for  the  storage  of  lumber,  about  1,400  linear  feet  of  the  pier  being  now  de- 
voted to  that  purpose. 

In  July,  187(5,  the  United  States  was  "  asked  to  surrender  448  linear  ftet  of  this  piei* 
on  condition  that  the  company  should  keep  the  same  in  repair."  The  application  was 
refused,  and  therefore  no  obligation  now  rests  upon  the  company  to  repair  the  dam- 
ago  which  the  pier  is  constantJy  subjected  to  by  such  usage,  and  for  which  it  was 
unintended. 

Injury  is  caused  by  the  great  weight  upon  the  pier,  but  more  especially  is  it  dam- 
aged by  severe  poundings  received  from  scows  moored  alongside  to  take  in  or  dischai^e 
cargo. 

The  pier  has  been  re-inforced  by  the  company  for  a  distance  of  500  to  600  feet,  with 
a  backing  of  slabs  6C  feet  in  width,  which  enlarges  the  area  for  storing  lumber  and 
affords  a  roadway  of  communication.  It  is  the  purpose  of  the  company  to  continue 
this  slab-backing  further  out. 

There  is  no  question  but  this  addition  to  the  pier  adds  greatlv  to  its  strength  and 
permanence;  and  as  the  area  to  the  south  will  gradually  oe  filled  by  mill  waste,  it 
might  perhaps  be  proper  to  consider  the  shore-line  as  having  advanced  with  the  slab- 
backing. 

Under  this  construotion  of  the  position  of  the  shore-line,  the  United  States  conld 
discontinue  further  repair  of  that  portion  of  the  pier  re-inforced  as  above,  leaving 
this  work  to  be  performed  by  the  parties  using  the  pier  for  wharf  purposes. 

This  is  practically  the  condition  of  the  north  pier  for  a  length  of  GOO  feet,  behind 
which  filling  has  been  placed,  the  shore-line  advanced,  and  buildings  erected 

The  unauthorized  use  of  the  south  pier  by  the  lumber  company  should,  in  my  judg- 
ment, be  discontinued,  and  such  use  of  the  unre-inforced  portion  should  not  be  per- 
mitted. 

The  nse  of  these  piers  by  the  lamber  and  tow-boat  companies  for 
mooring  heavy  barges  is  caasing  sach  serious  injury  to  these  structares 
that  I  have  had  placed  upon  the  north  pier  notices  prohibiting  this 
practice,  and  have  also  called  the  attention  of  the  several  towing  com- 
panies to  the  matter  in  a  letter  of  which  the  following  is  a  copy : 

Gentlemen  :  The  piers  at  the  entrance  to  Menomonee  Harbor  are  being  seriously 
injured  by  mooring  to  them  heavy  vessels,  especially  lumber  scows. 

It  is  manifest  that  this  practice,  if  continued,  will  materially  shorten  the  life  of 
the  superstructure  and  greatly  increase  the  cost  of  maintaining  the  harbor.  I  have, 
therefore,  directed  cautionary  notices  to  be  placed  on  the  north  pier,  warning  vessels 
from  making  fast  tb  that  pier.  This  warning  is  not  intended  to  apply  to  vessels  in 
distress,  or  to  prohibit  small  craft  from  occasionally  touching  at  the  piers,  its  special 
object  being  to  prevent  the  improper,  unnecessary,  and  injurious  use  of  the  piers  for 
purely  private  purposes.  I  take  this  method  of  calling  your  special  attention  to  this 
question  in  the  belief  that  you  will  aid  mo  in  protecting  the  general  interests  of  the 
harbor  and  of  navigation  by  causing  all  vessels  under  your  control  to  comply  with  the 
notices  above  referred  to. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  CoL  of  Engineers, 

The  result  of  these  measures  is  not  yet  apparent. 

In  my  judgment  the  use  of  the  harbor  piers  outside  the  shore-line  for 
any  private  purpose,  except  in  case  of  distress,  should  be  prohibited  by 
a  penalty  enactment. 

GBEEN  BAY  HARBOR,  WISCONSIN. 

The  timber  revetment  of  the  cut  through  Grassy  Island,  which  forms 
a  part  of  the  improved  channel  to  Green  Bay,  is  frequently  menaced 
with  destrnction  by  fire  from  the  sparks  of  passing  vessels.    The  super- 
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structure  of  this  revetment  is  old  and  must  soon  be  reconstructed ;  it 
may  then  be  modified  so  as  to  lessen  its  liability  to  injury  from  the 
above  cause. 


The  south  pier  at  this  harbor  is  used  as  a  wharf  by  the  steam-boat 
which  stops  here  six  times  a  week.  Nearly  all  the  freight  handled  at 
the  place  passes  over  this  pier.  A  warehouse,  a  fish  market,  and  other 
buildings,  as  shown  on  the  accompan3ing  map  of  the  harbor,  have  been 
built  just  back  of  this  pier.  The  owner  of  these,  buildings,  who  is  also 
the  proprietor  of  the  land  on  both  sides  of  the  harbor  as  far  up  as  the 
Second  Street  Bridge,  collects  wharfage  upon  all  freights  which  pass 
over  the  pier,  this  wharfage  being  equal,  in  some  cases,  to  the  freight 
ftom  Manitowoc  to  Ahnepee.  He  has  even  presented  bills  for  wharfage 
on  Government  supplies. 

This  person  has,  in  fact,  an  entire  monopoly  of  the  business  of  the 
harbor,  and  must  continue  to  have  until  the  channel  is  carried  up  the 
river  beyond  the  limits  of  his  property. 

This  pier  is  being  seriously  damaged  by  the  demands  made  upon  it  as 
a  landing  pier  and  freight  wharf;  and  such  use  of  it  should  be  discon- 
tinued as  soon  as  suitable  wharfage  can  be  provided  higher  up.    »    •    • 

MANITOWOC  HABBOB,   WISCONSIN. 

The  five  inner  cribs,  comprising  a  length  of  about  180  feet  of  the  north 
pier  at  this  harbor,  are  used  by  the  Goodrich  Line  of  lake  steamers  as  a 
permanent  wharf.  These  cribs  are,  however,  entirely  within  the  shore- 
line, and  as  their  occupancy  by  the  steam-boat  company  involves  the 
preservation  of  the  work  so  occupied,  I  can  see  no  objection  to  this  part 
of  the  pier  being  entirely  abandoned  by  the  Government. 

SHEBOYGAN  HABBOB,  WISCONSIN. 

« 

About  2,000  linear  feet  of  the  harbor  piers  were  originally  built  by 
the  city  and  county  of  Sheboygan.  The  United  States  has  extended 
them,  and  rebuilt  the  superstructure  over  about  1,000  linear  feet  of  the 
part  built  by  the  local  authorities. 

Of  the  portion  of  the  piers  repaired  by  the  United  States,  about  220 
lin^^ar  feet  of  the  north  pier  is  used  by  fishermen  in  removing  fish  from 
their  small  boats  to  fish  houses,  but  without  damage  to  the  pier. 

These  fish-houses  are  situated  on  the  beach  that  has  been  formed  by 
natural  accretion  since  the  piers  have  been  built,  and  rent  is  paid  for 
their  use  to  Judge  David  Taylor,  the  ostensible  owner  of  the  land.  It 
is  understood  that  his  title  is  based  on  a  cession  of  the  portion  of  the 
pier  inside  of  the  shore-line  by  the*  United  States,  on  condition  that  it 
should  be  kept  in  good  repair  without  expense  to  the  United  States. 

About  200  linear  feet  of  the  south  pier  was  occupied  for  many  years 
by  the  Sheboygan  and  Fond  du  Lac,  now  Chicago  and  Northwestern, 
Kailroad  Company. 

It  is  understood  that  the  railroad  company  holds  a  perpetual  lease 
from  the  city  of  Sheboygan  for  this  portion  of  the  pier  upon  the  condi- 
tion of  keeping  it  in  repair.  It  is  now  in  a  dilapidated  condition  and 
apparently  abandoned  by  the  railroad  company.  It  should  be  placed 
in  good  repair  by  the  local  authorities  or  the  railroad  company.  The 
United  States  has  not  rebuilt  the  superstructure  over  this  part  of  the 
pier  or,  so  far  as  known,  made  repairs  to  the  same.    •    •    ♦ 
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REPORT  OF  CAPTAIN  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Milwaukee^  Wis.^  December  13, 1884. 
Sir  :  In  accordance  with  thelrequirements  of  General  Orders,  Ko.  13, 
Headquarters  Corps  of  Engineers,  Washington,  D.  C,  July  23, 1884,  and 
of  section  2  •  •  •  of  the  river  and  harbor  act  of  July  5,  1884, 1 
have  the  honor  to  make  the  following  detailed  report  for  the  works  in 
my  charge : 

HARBORS  OP  RACINE,  KENOSHA,  AND  MILWAUKEE,  AND  HARBOR  OF 
REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN,  AND  HARBOR  OF  WAU- 
KEGAN,  ILLINOIS. 

None  of  the  piers,  breakwaters,  or  other  structures  built  or  made  by 
the  United  States  for  the  improvement  of  these  harbors  are  used,  occu- 
pied, or  injured  by  any  corporation  or  individual. 

FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 

Wisconsin  River, —  •  •  •  No  use,  injury,  or  occupancy  of  the 
works  constructed  on  this  river  is  made  or  maintained  by  individuals  or 
corporations. 

Fox  River,  from  Portage  to  Oreen  Bay,  including  the  Portage  Canal. — 
The  works  for  the  improvement  of  the  Fox  River  create  and  maintain 
valuable  water-powers  at  various  points  where  dams  have  been  built  by 
the  Government,  which  powers  are  used  by  compauies  and  individuals. 

These  water-powers  were  originally  developed  under  charters  to  in- 
dividuals and  corporations  granted  by  the  legislature  of  the  State  of 
Wisconsin,  and  when  the  various  works  for  maintaining  the  slackwater 
navigation  of  the  Fox  River  passed  by  purchase  from  the  Green  Bay 
and  Mississippi  Canal  Company  into  the  hands  of  the  United  States  in 
1872,  the  water-powers  created  by  them  were  not  purchased  by  the  Gov- 
ernment, but  remained  in  the  possession  and  use  of  the  owners  thereof 
at  the  time  of  the  purchase.  Since  the  purchase  by  the  Cnited  States 
many  of  the  works  have  been  rebuilt,  but  no  new  water-powers  have 
been  created. -nor  any  power  then  existing  increased  by  raising  the 
height  of  the  dams  or  otherwise.  The  right  to  use  the  water-powers 
maintained  by  the  works  is  subject  to  the  requirements  of  naviga- 
tion, i.  e.,  only  the  surplus  water  not  needed  for  navigation  can  be 
taken,  and  up  to  the  present  time  no  injury  to  the  works  or  to  the 
navigation  of  the  river  has  resulted  from  such  use  of  the  surplus 
water.  There  is  an  inclination,  however,  on  the  part  of  the  owners  of 
powers  to  sell  more  water  privileges  than  justified  by  the  discharge  of 
the  river,  and  when  the  limit  of  low- water  dischargeof  the  river  is  nearly 
attained  by  the  water-powers  and  lockages,  it  will  be  necessary  to  make 
stringent  regulations  defining  the  rights  of  navigation  and  of  the  water- 
power  companies,  and  controlling  the  use  of  the  water.  At  present 
there  is  no  need  of  such  regulations,  as  the  surplus  is  still  considerable, 
except  at  Menasha. 

The  water  is  taken  from  the  river  and  canals  by  the  parties  entitled 
to  its  use  at  their  own  expense,  and  the  flumes  where  they  cut  through 
the  Government  works  must  be,  in  accordance  with  plans  approved  by 
the  United  States  oflftcer  in  charge  of  the  works,  constructed  so  as  not 
to  injure  or  endanger  the  work. 
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The  extent  of  such  use  of  water  powers  raaintaiQed  by  the  Govern 
ment  is  as  follows: 

On  the  Upper  Fox  there  is  one  flour  mill  at  Montello,  25  horse-power, 
the  power  being  created  by  the  dam  now  owned  by  the  Government. 

This  mill  is  owned  by  Mary  L.  Lewis,  and  the  power  is  leased  from 
the  Green  Bay  and  Mississippi  Canal  Company. 

On  the  Lower  Fox,  from  Lake  Winnebago  to  Green  Bay,  there  is  a 
large  number  of  mills,  a  portion  of  which  derive  their  water-powers  from 
the  public  works  as  follows : 

AT  MEKASHA. 

A.  Syme :  Hone-power. 

Coral  miU 501 

Eagle  mill 179 

P.  V.  LawBon,  floor  mUl : 130 

Menasha  Paper  and  Pulp  CompaDy 222 

Menasba  Chair  Company 100 

Menasbit  Mannfaotnring  Company,  saah  and  doors 100 

Davis  &  McKennon,  Excelsior 90 

C.B.  Smith,  broom-liandles,  etc 65 

Menasha  Wooden  Ware  Company : 

Saw-mill 208 

Pail  factory - 75 

John  Strange,  saw-mill 174 

W.  P.  Hewitt  &  Co.,  woolen  mill 49 

James  Little  ASons,  foondry,  eto • 23 

Webster  Manafactaring  Company,  hnbs  and  spokes 10 

Gilbert  &  Whiting,  paper  miU 230 

Total  at  Menasha 1,805 

The  water-power  is  maintained  by  the  dam  and  tfanal  at  Menasha, 
and  was  conveyed  by  the  Fox  and  Wisconsin  Improvement  Company, 
a  corporation  created  by  the  State  of  Wisconsin,  to  Oharles  Doty  ana 
Harrison  and  Gartis  Beed  by  a  contract  dated  Jnly  24, 1855. 

It  heins  the  intent  and  meaning  hereof  to  inclnde  all  hydraulic  rights  on  the  dam 
and  canal,  above  the  lock,  for  all  purposes,  not  to  obstmct  its  navigation  or  Impair 
said  canal. 

The  water- powers  at  Menasha  are  owned  or  leased  by  the  successors 
of  the  said  Doty  and  Seeds. 

AT  APPLKTON,   LEFT  BANK  OP  RIVBR. 

Hone-power. 

Appleton  paper  and  pulp  mill 300 

Atlas  paper  mill - ^ 400 

Appleton  Edison  Light  Company :{5 

Tirga  paper  mill 300 

Vnlcan  paper  mill 2.'i0 

Water  Works  Company r)0 

Appleton  Mannfactaring  Company 40 

Total 1,:J75 

This  water-power  was  originally  created  by  a  wing  dam  built  under 
the  laws  of  Wisconsin,  by  the  riparian  owner,  Mr.  Theodore  Con  key. 
Afterwards,  in  1852,  when  the  State  of  Wisconsin  built  the  upper  dam 
at  Appleton  across  the  river,  for  the  purpose  of  navigation,  it  was  cou- 
nected  with  this  wing-dam.  The  present  owners  derive  their  title  from 
Mr.  Conkey.  The  power  is  now  maintained  by  the  Government  dam. 
BNa  88—170 
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APPLETOX,   RIGHT  BANK.  Horae- power. 

Atlas  Paxjer  Company 1 700 

Atlas  Paper  Company 750 

AppletonBoot  and  Shoe  Company 10 

L.  A.  Pfeifer  &  Co.,  tannery 20 

Miller  &.  Johnson,  bubs  and  spokt^s 25 

Walters  &  Bauer  Toy  Works 25 

Total 1,530 

This  power  is  maintained  by  the  upper  (Government)  Appleton  dam 
and  the  canal  on  the  right  side,  and  is  leased  or  purchased  from  the 
Green  Bay  and  Mississippi  Canal  Company. 

AT  APPLETOX,  LOWER  DAM.  Hor»«.powcr. 

Richmond  Brothers,  paper-mill 150 

John  Rose,  saw-mill %. 100 

Baam  &  Hnme,  flour ^ 35 

John  Angus,  cheese  boxes 25 

Total 310 

This  power  is  maintained  by  the  lower  Government  dam,  and  is  leased 
from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  LITTLB  CHUTE.                                              Horae-power. 
John  Verstegen,  flour  mill 50 

This  power  is  maintained  by  the  dam  at  Little  Chute,  and  is  leased 
from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  KAUKAUNA.  HoTse-power. 

Renter  Brothers,  huba  and  spokes ^...  50 

Doane  ^Hoberg,  pulp  mill 50 

John  Jansen,  sash  and  doors 50 

Franklin  Mills  Company,  flour 60 

H.  A.  Frambach,  paper  mill 200 

Total 410 

This  water-power  is  created  and  maintained  by  the  dam  at  Kaukanna 
and  is  leased  from  the  Green  Bay  and  Mississippi  Canal  Company. 

In.  addition  to  the  above,  Bradner,  Smith  &  Co.,  pulp  mill,  476  horse- 
power, obtains  its  power  partly  from  that  creates!  by  the  Eaukai^ia 
Da'.n,  but  mainly  from  the  works  of  the  Kaukauna  Water  Pojirer  Com- 
pany, which  is  the  successor  to  the  Fox  River  Hydraulic  Manufacturing 
Company,  chartered  under  the  general  laws  of  Wisconsin,  April  26, 
1872. 

AT  LITTLE  KAUKAUNA.  Horse-power. 

8.  S.  Clark,  saw-mill 26 

This  water-power  is  created  by  the  dam  at  Little  Kaukauna,  and  is 
leased  from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  DE  PERE.  Hone-power. 

Arudt  Brothers  <&  Dousman lOO 

Dunham  &  Davis '  lOO 

Novelty  Manufacturing  Company .' 60 

M.  Reynan 60 

C.  R.  MerriU 80 

Fox  River  Iron  Company lOO 

J.  8.  Monroe 40 

Govt  &  Co 85 

Total 56i 
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This  power  is  maintained  by  the  dam  at  De  Pere  aad  by  private  par- 
ties. It  is  held  under  a  grant  from  the  legislature  of  the  State  of  Wis- 
consin, approved  February  9, 1850,  to  Joshua  F.  Cox  and  his  heirs  and 
assigns  forever,  upon  certain  conditions  as  to  the  construction  and  main- 
tenance of  the  lock,  dam,  and  canal  at  the  rapids  at  De  Pere.  The  in- 
dividual powers  were  purchased  or  leased  from  Cox  and  his  successors. 

As  already  stated,  the  Government  has  suffered  no  injury,  and,  as 
yet.  has  been  at  no  expense  on  account  of  these  water-powers.  They 
are  helil  subject  to  the  requirements  of  navigation,  but  in  the  near  future 
laws  or  regulations  exactly  defining  the  rights  and  obligations  of  the 
water-power  companies  and  of  the  public,  and  the  mode,  extent,  and 
circumstances  of  the  use  of  the  water-powers  for  industrial  purposes 
must  be  made.  The  owners,  under  the  State  charters,  of  the  water- 
powers,  are  inclined  to  sell  all  possible  water  privileges,  and  at  Menasha 
they  have  attained  nearly  the  low- water  discharge  of  that  outlet,  but 
still  advertise  powers  for  sale  or  lease.  Further  sale  of  water  privileges 
at  Menasha,  at  least  of  powers  taking  water  from  the  Menasha  Canal, 
should  be  prohibited  as  detrimental  to  navigation. 

•  •  •  *  •  *  • 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  major  w.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

Chicago,  IlLy  December  19, 1884. 

General:  In  accordance  with  instructions  contained  in  General 
Order  No.  13,  from  Headquarters  Corps  of  Engineers,  Washington,  D. 
C,  July  23, 1884, 1  have  the  honor  to  present  the  following  report  upon 
the  occupation  of  the  piers  and  breakwaters  at  Chicago  Harbor,  by  in- 
dividuals and  corporations,  as  called  for  by  section  2,  •  •  ♦  of  the 
river  and  harbor  act  approved  July  6, 1884. 

I  transmit  herewith  two  charts:  No.  1,  giving  the  outlines  of  the  pres- 
ent harbor,  and  No.  2,  showing  the  extent  of  pier- work  constructed  by 
the  United  States,  that  is  at  present  occupied  by  individuals  and  cor- 
porations, and  the  names  of  the  occupants. 

The  work  of  improvement  at  this  harbor  was  commenced  in  1833,  by 
making  a  cut  through  the  bar  at  the  mouth  of  the  river,  so  as  to  give  a 
straight  outlet  into  the  lake,  and  by  constructing  a  pier  on  the  north 
bank.  This  latter  work  began  at  a  point  coinciding  with  what  is  now 
the  center  line  of  Pine  street,  and  was  in  length  about  1,000  feet.  A 
pier  was  also  constructed  on  the  south  side  of  the  river  parallel  to  that 
on  the  north  side,  a  portion  of  which,  however,  was  afterwards  removed 
and  replaced  by  a  crib  construction  further  back.  These  two  lines  of 
piers  were  continued  eastward  into  the  lake  from  time  to  time  as  appro- 
priations were  made  therefor.  At  some  period  the  Illinois  Central  Bail- 
road  was  allowed  to  cut  through  the  south  pier  and  construct  Slips  A, 
B,  and  C,  as  shown  on  the  map. 

extent  of  crib-work  occupied. 

The  crib- work  on  the  north  side  of  the  river  is  entirely  occupied  by 
corporations  and  individuals  except  the  easterly  170  feet,  which  was 
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built  by  the  United  States  in  1859  for  the  foundation  of  the  li^rht-bouse* 
Commencing  at  the  westerly  end,  the  following  is  ft  list  of  occupants 
and  the  length  of  frontage  occupied : 


OccapanU. 


Occu|>ation. 


Extent. 


Kirk  it  Co 

Braeil  and  Cbicagn  Coal  Company . . 

Peabtigo  Lnmber  Company 

C.J.  L.  Meyer 

John  I.  Cnlliton 

DavirtWylle 

Kathbone,  Said  4&  Co 

Faller,  Warren  &  Co 

Pitz  Simmons  St,  Connell 


Soap  mannfactureiii  . 

Coal 

Lnmber 

do 

Coal 


Stove  warehouse  . 

do 

Lumber 


Feet. 

832 

<     329 

)     125 

538 

400 

152 

152 

58 

77 


Ovrners  of  adjacent  land. 


Kirk. 

ICcCormlck  estate. 
Producers  Marble  Company. 


!>  T  ft  land  occupieil  br  tbeee- 
flrmn  Is  leased  from  the 
Cbicago  Canal  and  Dock 
Company. 


On  the  south  side  the  United  States  crib-work,  on  the  westerly  end 
for  a  distance  of  270  feet,  has  been  partially  replaced  by  a  substantial 
stone  dock  with  fender-piling,  built  by  the  city  of  Chicago ;  thence  east- 
erly to  Slip  A  the  United  States  work  has  been  re-inforced  by  piling- 
backed  with  sheeting. 

The  following  is  a  list  of  occupants  and  the  length  of  frontage  occu- 
pied: 


Occupants. 

Occupation. 

Extent. 

Owners  of  a^aoent  land. 

Goodricb  S  team>boat  Company 

Feet 
500 

219.5 

121 

148 

257 

Owned  by  dty  of  ChicMPo 
and  Miobiffan  Central  Rail, 
road. 

Illinois  Central  Bailroad 

Kailroad 

Do 

do 

Do 

do 

Lumberyards 

Leased  to  oconnanta  by  th»^ 

Illinois  Central  RaUroad. 

CONDITION. 

With  the  exception  of  the  frontage  of  170  feet  occupied  by  the  light- 
house establishment,  the  whole  extent  of  crib* work  occupied,  as  before- 
mentioned,  on  the  north  side  is  in  a  more  or  less  dilapidated  condition. 
There  seems  to  have  been  but  little,  if  any,  work  of  repair  done  in  a 
number  of  years,  especially  along  the  part  occupied  by  the  Peshtiga 
Lumber  Company.  At  the  commencement  or  westerly  limit  of  the  Gov- 
ernment work  the  frontage  now  occupied  by  Kirk  &  Co.  has  been  par- 
tially repaired  by  the  construction  of  a  new  ami  substantial  line  of 
dockage,  commencing  at  a  point  90  feet  west  of  the  center  line  of  Pine 
street,  and  extending  easterly  422  feet.  The  remaining  frontage  of  crib- 
work,  2,211  feet,  is  greatly  in  need  of  repair.  On  south  side  of  river, 
from  beginning  of  Government  work  to  Slip  A  of  the  Illinois  Central 
Kailroad,  the  crib- work  has  been  replaced  by  structures  of  a  substantial 
character.  As  before  stated,  all  is  in  a  fair  conditnon  except  the  east 
100  feet  and  corner  of  the  slip.  The  121  feet  between  Slips  A  and  B, 
the  i)ortion  148  feet  between  B  and  C,  and  the  257  feet  east  of  Slip  G, 
which  is  occupied  as  a  lumber- yard  by  Messrs.  Luddington,  Wells  and 
Van  Schaick,  are  all  in  a  bad  condition  and  in  need  of  repair.    I  estimate 
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to  carry  on  the  work  needed  on  the  north  and  south  sides  will  cost  about 
#40,000. 

Very  respectfully,  your  obedient  servant, 

W.  n.  n.  Benyaurd, 


Brig.  Gen.  John  Newton, 

Chief  of  En^tineerSj  U.  S.  A. 


Major  of  Engineers. 


report  of  lieutenant.colonel  o.  m.  poe,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit^  Mich,,  December  15,  1884. 
Sir  :  I  have  the  honor  to  submit  the  following  report,  in  accordance 
with  the  provisions  of  section  2  of  the  river  and  harbor  act  of  July 
5, 1884. 

The  only  locality  in  the  district  committed  to  my  charge  where 
^*  piers,  breakwaters,  and  other  structures  or  works  built  or  made  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied, 
or  injured  by  a  corporation  or  any  iodividual,"  etc.,  is  Saginaw  River, 
Michigan,  and  the  appended  report  by  Mr.  B.  II.  Muehle,  assistant 
engineer,  shows  the  extent  of  such  use,  occupation,  or  injury. 
•  *.  •  •  #  #  # 

Very  respectfully,  your  obedient  servant, 

O;   M.  rOE, 

Lieut.  CoL  of  Engineers^ 
Bvt.  Brig.  GenL,  V.  ^.  A 
The  Chief  of  Engineers,  U.  S.  A. 


rxrort  of  mr.  b.  h.  muehlk,  assistant  knginker. 

Unites  States  Engineer  Office, 

Detroitj  MicJi,^  December  10,  18^S4. 

General: 'In  compliance  with  your  instractions,  dated  October  21,  1884,  to  report 
**  in  regard  to  existing  or  proposed  obstmctions  or  improper  use  of  the  works  of  the 
United  States  in  or  pertaining  to  Saginaw  River,''  etc.,  I  now  have  the  honor  to  make 
the  following  report : 

The  only  strnctnres  or  works  built  by  the  United  Slates  in  aid  of  commerce  and 
navigation  on  Saginaw  River  are :  (a)  The  United  States  revetment  and  extensions 
upon  the  easterly  side  of  the  channel,  opposite  the  CarroUton  Bar,  4,828  feet  long ;  (&) 
a  plant  beam  wall  upon  the  west  side  of  said  channel,  200  feet  distant  from  the  said 
revetment,  length  3,500  feet ;  and  (c)  a  pile  and  edging  pier  or  wing-dam  at  the  head 
of  Crow  Island,  900  feet  long.  The  works  at  CarroUton  have  been  frequently  in- 
jured and  partially  destroyed  by  fire,  caused  by  sparks  from  passing  tugs  or  steam- 
boats, which  use  pine  slabs  for  fuel  and  are  not  provided  with  spark-catching  devices 
upon  their  smoke-stacks.  The  pier  at  Crow  Island  is  often  used  bj  the  boom  com- 
pany and  private  parties  for  hanging  rafts  of  loss  alongside  for  temporary  storage, 
whenever  the  adjacent  store  or  mill  booms  are  full.  An  actual  damage  to  the  pier 
itself,  by  reason  of  ttiis  use  and  occupation,  is  not  apparent,  but  it  can  not  be  over- 
looked that  the  navigable  channel  opposite  the  pier  during  such  occupancy  is  par- 
■tially  obstructed  to  the  extent  of  the  width  of  the  rafts  lying  alongside. 

Very  respectfully,  your  obedient  servant, 

B.  H.  Muedle, 
Assistant  Engineer. 
General  O.  M.  Poe, 

Lieutenant-Colonel  of  Enqineers.  V,  S,  A, 
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report  of  major  l.  cooper  overman,  corps  of  engineers. 

United  States  Engineer  Office, 

Cleveland,  Ohio,  January  20,  1885. 
General  :  In  compliauce  with  General  Orders,  No.  13,  Headquarters,. 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  Jnly  23,. 
1884,  I  hare  the  honor  to  submit  the  following  final  re|)ort : 

MONROE  HARBOR,  MICHIGAN. 

The  bank  of  the  United  States  canal  at  this  harbor  is  occupied  by  the 
**  Monroe  Fishing  Club'^  houses.  There  are  two  or  more  buildings  be- 
longing to  this  club.  There  are  also  two  fish-houses  and  two  ice- houses 
belonging  to  individuals  on  the  bank  of  the  United  States  canal.  The 
occupation  and  use  of  said  bank  of  canal  is  without  permission,  so  far 
as  records  of  this  office  show,  but  no  especial  injury  to  United  States^ 
property  is  occasioned  by  the  occupancy.  Would  respectfally  suggest 
that  all  parties  trespassing  would  be  compelled  to  obtain  written  per- 
mission  to  so  occupy  the  United  States  canal  bank,  and  be  subject  to 
the  orders  of  the  '<  engineer  in  charge  ^  of  the  harbor. 

TOLEDO  HARBOR,   OHIO. 

The  United  States  has  not  built  any  "  piers,  breakwaters,  or  other 
structures,"  in  aid  of  commerce  or  navigation  for  this  harbor,  hence 
there  can  not  be  occupancy  or  use  of  same  by  individuals  or  corpora- 
tions. 

SANDUSKY  CITY  HARBOR,   OHIO. 

Similar  case  as  that  at  Toledo  Harbor. 

PORT  CLINTON  HARBOR,   OHIO. 

The  piers,  etc.,  built  at  this  harbor  by  the  United  States  are  not  used 
or  occupied  by  any  corporation  or  individual. 

Considerable  trouble  has  been  occasioned  at  times  by  parties  remov- 
ing sand  (for  sale)  from  off  the  narrow  sand-beach  which  separates  the 
river  from  the  lake  at  the  inner  end  of  west  pier.  The  parties  removing^ 
the  sand  had  permission  from  the  owners  of  the  beach. 

It  is  respectfully  suggested  that  some  action  of  Congress  should  be 
had  to  protect  the  junction  of  piers,  etc.,  with  the  shore,  or  defining  the 
right  of  the  United  States  to  control  said  beaches,  which  in  most  in- 
stances are  the  result  of  structures  built  by  the  United  States  for  the 
improvement  of  the  harbor. 

HURON  HARBOR,   OHIO. 

The  piers  built  at  this  harbor  by  the  United  States  are  not  used  or 
occupied  by  any  corporation  or  individual. 

Beraarks  similar  to  those  for  Port  Clinton  Harbor,  as  to  sand-beaches,, 
ete.,  apply  equally  to  this  harbor. 

VER^IILLION  HARBOR,  OHIO. 

The  piers  at  this  harbor  are  not  occupied  by  any  individual  or  c<»r[)o- 
ration. 

BLACK  RIVER  HARBOR,   OHIO. 

The  piers  at  this  harbor  are  not  occupied  or  used  by  any  individual 
or  corporation. 
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ROCKY  RIVER  HARBOR,  OHIO. 

The  pier  at  this  harbor  is  not  occupied  or  used  by  auy  individual  or 
corporation. 

CLEVELAND  HARBOR,   OHIO.      ^ 

Piers  and  breakwater  arc  occupied  and  used  both  by  individuals  and 
corporations. 

JEastpier. — Occupied  in  part  by  the  tracks  of  the  Cleveland  and  Pitts- 
burgh Kailway  Company,  by  special  act  of  Congress,  approved  August 
14, 1876,  by  which  act  the  railroad  company  were  to  have  use  of  and 
occupy  part  of  said  east  pier,  provided  the  railroad  company  should 
keep  the  pier  in  good  condition. 

It  is  respectfully  suggested  that  the  pier  is  not  kept  in  good  condi- 
tion by  the  Cleveland  and  Pittsburgh  Railway  Company. 

West  Pier. — Occupied  and  used  by  club-house  of  the  Gardner  Canoe 
Club,  of  Cleveland,  Ohio.  Permission  given  by  the  honorable  Secretary 
of  War. 

Occupied  and  used  by  Mr.  Samuel  Law,  of  Cleveland,  Ohio,  with  boat- 
houses,  where  pleasure  boats  for  fishing  and  rowing,  etc.,  are  kept  for 
hire.  Has  so  occupied  and  used  part  of  said  west  pier  for  a  number  of 
years  (over  six  years) — ^no  record  of  any  i)ermission  so  to  do.  A  sort  of 
"squatter  privilege,''  or  by  sufferance  at  first,  which  possession  has 
strengthened.  The  keeper  of  the  life-saving  station,  which  is  located 
on  the  west  pier,  has  constructed  a  dwelling-house  and  boat-house,  where 
boats  may  be  rented  for  pleasure.  Permission  given  to  erect  said  extra 
building  by  Col.  John  M.  Wilson,  Corps  of  Engineers  (the  then  officer 
in  charge),*  in  October,  1882. 

Fishing  boats  land  at  or  near  the  said  boat-houses,  and  give  much 
annoyance  at  times  with  unloading  and  dressing  offish. 

Whilst  these  boat-houses,  etc.,  which  occupy  and  use  the  said  west 
pier  do  not  materially  injure  said  pier,  tneir  occupancy  is  a  precedent 
for  other  parties  who  desire  to  get  a  foot-hold,  and  the  trespassers  al- 
ready there  make  every  effort  to  increase  their  privileges  (t). 

I  would  respectfully  suggest  that  all  parties  now  occupying  this  pier 
be  given  to  understand  that  they  are  trespassing — be  compelled  to  obtain 
permission  to  occupy  and  use  said  pier  and  to  be  subject  in  all  respects 
to  the  orders  of  the  ''  engineer  in  charge  "  of  the  harbor. 

Breakwater  '^shore-armP — On  beach  near  inner  end  of  shore-arm  a  boat- 
house  for  hire  of  pleasure  boats  and  sale  of  refreshments  was  erected  in 
the  spring  of  1884.  Parties  claim  to  have  rented  privilege  of  the  owner 
of  the  land,  but  one  of  the  houses  is  certainly  on  pile  of  rip  rap  stone 
placed  by  the  United  States  for  protection  of  the  junction  of  breakwater 
and  shore.  Their  occupancy  and  use  do  not  materially  injure  the  break- 
water, but  it  is  an  encroachment  upon  United  States  property  which  may 
become  hereafter  very  objectionable.  They  should  be  placed  subject  to 
the  orders  of  the  *'  engineer  in  charge."  The  lake-arm  of  the  breakwater 
is  not  used  or  occupied  in  any  way.  It  perhaps  will  be  attempted  by 
vessel-men  when  the  harbor  of  refuge  is  completed. 

FAIRPORT  HARBOR,  OHIO. 

The  piers  at  this  harbor,  as  now  recognized  as  United  States  piers  and 
which  are  kept  in  repair  by  the  United  States,  are  not  occupied  by  any 
individuals  or  corporation. 

In  conclusion,  I  would  respectfully  suggest  that  it  would  be  advisable 
if  Congress  should  take  some  action,  in  a  general  act,  giving  the  engi- 
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neer  ia  charge  of  auy  United  States  improvement  some  definite  and 
fixed  power  to  regulate  the  improper  use  of  piers,  breakwaters,  etc. 
Very  respectfullj',  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  CAPTAIN  EDWARD  MAGUIRE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

,     BuffalOj  N.  r.,  August  8, 1884. 

General  :  In  compliance  with  General  Orders,  No.  13,  headquarters 
Corps  of  Engineers,  U.  S.  Army,  July  23, 1884,  I  have  the  honor  to  sub- 
mit the  following  report : 

In  1708,  certain  Dutch  capitalists  (commonly  known  as  the  Uollaud 
Land  Company)  purchased  from  the  Seneca  Indians  parts  of  their  reser- 
vation at  the  mouth  of  Buffalo  Creek. 

In  1819  the  legislature  of  the  State  of  !New  York  passed  an  act  to 
lend  $12,000  for  the  purpose  of  building  a  harbor  at  Buffalo.  In  1820 
the  construction  of  piers  was  commenced,  and  during  1821  the  proposed 
harbor  was  completed.  Colonel  Cram  in  his  report  of  June  20, 18(57,  to 
the  Chief  of  Engineers,  says : 

It  oonsisted  of  *  *  *  north  pier,  composed  of  a  double  row  of  piles  tilled  with 
brush  and  sand. 

By  the  act  of  May  26, 1826,  Congress  appropriated  the  sum  of  815,000 
for  ^^  building  a  pier  and  repairing  an  old  one  at  the  mouth  of  BuHalo 
Creek.'^    In  his  report  of  June  20, 1867,  Colonel  Cram  says : 

Upon  that  [the  appropriation  of  $15,000  by  Congress,  1826],  the  United  States  En- 
gineers took  possession  and  made  it  a  governmental  work. 

The  north  pier,  as  built  in  1821,  was  constructed  in  the  water  outside 
of  low-water  mark.  The  soil  on  which  the  pier  rested  was  the  property 
of  the  State  of  New  York,  and  the  title  of  the  Holland  Land  Company 
extended  only  to  the  low-water  mark. 

On  December  1, 1827,  the  Holland  Land  Company  conveyed  by  war- 
ranty deed  to  Walter  M.  Seymour  a  certain  tract  of  land  adjoining  the 
north  pier,  but  in  the  language  of  the  deed  the  conveyance  was  "  to 
the  pier  on  the  margin  of  Buffalo  Creek;  thence  by  said  pier,^  etc. 

On  December  6, 1827,  Walter  M.  Seymour  conveyed  the  same  tract 
to  John  C.  Lord,  by  warranty  deed^  but  in  the  language  of  the  deed  the 
conveyance  was  "fo  the  pier  and  thence  by  said  pier,^'  etc. 

On  December  10, 1827,  however,  the  Holland  Land  Company  con- 
veyed to  John  C.  Lord,  by  a  quitclaim  deed,  *'  all  the  land  covered  and 
occupied  by  the  United  States  pier,  lately  erected  on  the  north  side  of 
Buffalo  Creek  and  harbor,  141  the  village  of  Buffalo,''  etc. 

On  March  21, 1829,  John  C.  Lord  conveyed  to  Joseph  Dart,  jr.,  land 
covered  by  the  United  States  pier. 

On  August  13, 1836,  John  C.  Lord  and  others  conveyed  to  Thomas 
R.  Stocking  land  on  which  the  United  States  pier  rested. 

On  April  4, 1837,  Thomas  E.  Stocking  reconveyed  to  John  0.  Lord 
and  Ira  Joy  the  land  deeded  to  him  by  Lord  and  others. 

On  February  24, 1868,  John  C.  Lord  and  others  conveyed  to  the  Del- 
aware, Lackawanna  and  Western  Bailroad  Company  the  land  on  which 
the  United  States  north  pier  rests.    The  claim  of  the  Delaware,  Lacka- 
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wanna  and  Western  Railroad  Company,  therefore,  to  the  land  on  which 
the  pier  rests  is  based  on  the  qaitclaim  deed  of  the  Holland  Land  Com- 
pany to  John  0.  Lord,  December  10,  1827.  The  United  States  held  nn- 
disputed  possession  of  the  north  pier  from  1826  to  1878,  or  over  fifty 
years. 

In  his  annual  report  for  the  fiscal  year  ending  June  30,  1879,  Maj. 
Walter  McFarland,  then  in  charge  of  Bnfialo  Harbor,  says : 

In  the  early  part  of  last  year  I  was  informed  by  Mr.  Mayo,  the  inspector  of  harbor 
work  at  Baflalo,  that  the  Delaware,  Lackawanna  and  Western  Company  were  en- 
croaching upon  the  north  United  States  pier  at  Boffalo,  and  filling  in  behind  it  in  such 
a  way  as  to  render  useless  the  Government  strnotores  there,  viz,  the  boat-house  be- 
longing to  the  light-house  service,  the  life-saving  station,  and  the  engineer  boat-house, 
on  the  ground  tliat  the  United  States  possessed  no  title  to  the  site,  and  that  title  was 
their  own  through  purchase. 

This  matter  was  reported  to  the  Chief  of  Engineers  on  the  17th  of  August,  1878,  and 
ou  the  3d  of  September  I  was  informed  that  the  Acting  Attorney-General  of  the  United 
States  had  'instructed  the  United  States  district  attorney  for  the  northern  district 
of  New  York  to  take  such  action  in  the  matter  as  he  may  deem  necessary." 

No  action,  however,  appearing  to  have  been  taken,  and  the  encroachment  continu- 
ing and  increasing,  on  the  29th  of  March,  1879,  under  instructions  from  the  Chief  of 
Engineers,  I  wrote  to  the  United  States  district  attorney  for  the  northern  district  of 
New  York,  informing  him  of  the  conilition  of  affairs,  and,  in  answer,  was  informed  by 
tke  newly  appointed  district  attorney  that  the  correspondence  with  his  jiredecessor 
regardiuff  the  matter  was  before  him,  and  that  it  would  receive  his  attention  as  soon 
as  possible. 

Under  date  of  May  20,  he  wrote  me  to  the  effect  that  he  was  making  every  effort  to 
investigate  the  title,  but  with  little  success  so  far;  and,  in  response,  I  gave  him  all 
the  information  that  I  had  about  it,  which  amounted  to  this,  that  the  United  States 
bad  l>een  in  undisputed  possession  of  this  site  for  over  fifty  years,  ever  since  1826,  when 
the  first  appropriation  for  this  harbor  was  made,  and  had  built  on,  extended,  and  re- 
paired this  pier  ever  since,  as  the  interests  of  the  harbor  and  of  the  Government  seemed 
lo  require. 

This  is  the  last  of  the  correspondence  on  the  subject. 

In  the  meanwhile  the  Delaware,  Lackawanna  and  Western  Company  have  gone  on 
filling  in  behind  the  pier;  have  rendered  useless  the  boat-house  belonging  to  the 
light-house  service  and  the  life-saving  station,  which,  at  great  expense,  are  to  be 
moved  across  the  creek  to  the  light-honse  reservation,  and  threaten  to  drive  us  out  of 
our  engineer  boat-house  at  the  end  of  the  pier,  whictkwe  cau  now  reach  only  by  past*- 
ing  through  a  fence  which  they  have  erected  to  shin  off  the  pier  and  the  space  be- 
hind it  from  the  public  street. 

The  pier  itself  is  in  daily  use  as  a  wharf  for  the  shipment  of  coal  which  they  have 
stored  on  the  filled  ground  behind  it,  while  the  contractor  for  the  breakwater  exten- 
sion has  been  forbidden  to  use  it  for  the  storing  and  framing  of  timber,  as  has  always 
been  allowed  by  the  United  States  ever  since  the  work  first  began. 

The  further  history  of  the  occupation  of  the  pier  by  the  railroad  com- 
pany is  fully  set  forth  in  Major  McFarlaucPs  annual  report  for  the  fiscal 
year  ending  June  30, 1880,  and  published  in  the  Report  of  the  Chief  of 
Engineers,  U.  S.  Army,  1880,  Part  III,  pages.  2195-2201. 

It  would  appear  that : 

(1)  The  soil  on  which  the  north  pier  rests  was  at  the  time  of  its  con- 
struction the  property  of  the  State  of  New  York. 

(2)  That  the  State  of  [N^ew  York,  in  1819,  dedicated  that  soil  to  the 
public  use  by  authorizing  the  construction  of  the  pier. 

(3)  The  United  States  assumed  control  of  the  pier,  and  hence  of  the 
soil  under  it,  in  1826. 

(4)  The  Holland  Land  Company  never  owned  the  soil  under  the  pier, 
but  owned  only  to  low-water  mark,  and  hence  could  not  convey  that, 
soil.  It  would  appear  that  the  land  company  did  not  itself  claim  that 
soil,  for  it  departed  from  its  rule  of  giving  warranty  deeds  and  gave 
only  a  quitclaim  deed  to  John  C.  Lord. 

(5)  As  the  claim  of  the  Delaware,  Lackawanna  and  Western  Kailroad 
Company  to  this  soil  is  based  on  the  quitclaim  deed  by  the  Holland  Land 
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Gompaoy  to  John  G.  Lord,  it  has  no  litle  to  the  soil  for  tlie  reason  that  if 
the  thing  granted  was  not  in  the  grantor  no  right  passes  to  the  grantee. 
That  the  title  to  the  soil  was  In  the  State  of  New  York,  I  would  re- 
spectfally  refer  to  the  following  decisions:  County  of  Saint  Clair  t». 
Livingston  (23  Wallace,  26);  Martin  r.  Waddell  (16  Peters,  367);  Eus- 
sell  t?.  The  Jersey  Company  (15  Howard,  426);  Barney  r.  Keokuk  (4 
Otto,  324),  For  the  status  of  land  dedicated  to  public  use,  I  would  re- 
fer to,  Mayor  of  New  Orleans  v.  The  United  States  (10  Peters,  662). 
Very  respectfully,  your  obedient  servant, 

Edw.  Maguire, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


supplementary  report 

United  States  Engineer  Office, 

Buffalo^  JV.  r.,  October  18,  1884. 
General:  lieferring  to  my  report  of  August  8, 1884,  in  compliance 
with  General  Orders,  No.  13,  Corps  of  Engineers,  July  23,  1884, 1  have 
to  state  that  I  have  since  obtained  information  which  I  did  not  know  of 
at  the  time  of  making  the  report. 

The  information  received  will  be  found  embodied  in  the  memoranda 
herewith  forwarded.  It  will  be  seen  that  the  result  reported  by  me  pre- 
viously that  the  Delaware,  Lackawanna  and  Western  Railroad  Company 
had  not  and  never  did  have  any  title  to  the  soil  on  which  rests  the 
United  States  north  pier,  is  unchanged.  But  my  conclusion  that  the 
State  of  Kew  York  owned  the  soil  was  erroneous,  as  it  will  be  seen  that 
the  State  of  Massachusetts  owned  it  and  sold  it  to  Robert  Morris,  who 
never  conveyed  it. 

The  attorney  of  the  railroad  company,  who  has  had  several  interviews 
with  me  on  the  subject,  at«ur  last  meeting  on  the  I3th  instant  acknowl- 
edged the  title  was  not  in  the  company. 

Very  respectfully,  your  obedient  servant, 

Edw.  Maguire, 


The  Chief  op  Engineers,  U.  S.  A. 


Captain  of  Engineers. 


MEMORANDA. 

(1)  The  colonies  of  Massachusetts  and  New  York  both  had  charters 
under  which  they  each  laid  claim  to  all  western  and  central  New  York. 
About  the  close  of  the  Revolution,  they  both  ceded  to  the  United  States 
all  claim  to  the  territory  west  of  a  line  drawn  south  from  the  western 
extremity  of  Lake  Ontario.  In  order  to  adjust  their  conflicting  claims, 
New  York  and  Massachusetts  each  appointed  commissioners  to  decide 
upon  and  draw  up  an  agreement.  These  commissioners  met  in  Hart- 
ford, Conn.,  on  November  30, 1786,  and  on  December  10, 1786,  made  an 
agreement  by  which  Massachusetts  yielded  all  claim  to  the  land  east  of 
the  present  east  line  of  Ontario  and  Steuben  counties ;  west  of  that  line 
New  York  should  have  the  government,  sovereignty,  and  jurisdiction 
of  the  land,  while  Massachusetts  should  have  the  title  in  fee-simple  to 
the  land  subject  to  the  Indian  occupancy.  That  is  to  say,  the  Indians 
could  hold  the  land  as  long  a«  they  pleased,  but  were  allowed  to  sell 
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only  to  the  State  of  Massachusetts  or  her  assifiTDS.    The  agreement  reads 
as  follows : 

First.  The  Common  wealth  of  Massachusetts  doth  hereby  cede,  grant,  release,  and  ' 
confirm  to  the  State  of  New  York  forever,  all  the  claim,  right,  and  title  which  the 
Commonwealth  of  Massachusetts  hath  to  the  government,  sovereignty,  and  Jurisdic- 
tion of  the  lands  and  territories  so  claimed  by  the  State  of  New  York  as  Iiereinto  before 
stated  and  particularly  specified. 

Secondly.  The  State  ox  New  York  doth  hereby  cede,  grant,  release,  and  confirm  to 
the  said  Commonwealth  of  Massachusetts,  and  to  the  use  of  the  Commonwealth,  their 
grantees,  and  heirs  and  assi^ees  of  such  grantees  forever,  the  right  of  pre-emption  of 
the  soil  trom  the  native  Indians ;  and  all  other  the  estate,  right,  title,  and  property 
(the  right  and  title  of  government,  sovereignty,  and  jurisdiction  excepted)  which  the 
State  of  New  York  hath  of,  in,  or  to  2;)0,400  acres  to  be  located  by  the  Common- 
wealth of  Massachusetts,  and  to  be  situated  to  the  northward  of  and  adjoining  to 
the  lands  granted  respectively  to  Daniel  Cox  and  Robert  Lettice  Hooper  and  their 
respective  associates  and  between  the  rivers  Onego  and  Chenango ;  and  also  of,  in,  or 
TO  all  the  lands  and  territories  withiii  the  following  limits  and  bounds,  that  is  to  say : 
Beginning;  in  the  north  boundary  line  of  the  State  of  Pennsylvania,  in  the  parallel  of 
4'^  of  north  latitude,  at  a  point  distant  82  miles  west  from  the  northeast  comer  of  the 
State  of  Pennsylvania  on  the  Delaware  River,  as  the  said  boundary  line  hath  been 
run  and  marked  h^  the  commissioners  appointed  by  the  States  of  Pennsylvania  and 
New  York  respectively,  and  from  the  said  point  or  place  of  beginning  running  on  a 
due  meridian  north  to  the  boundary  line  between  tiie  United  States  of  America  and 
the  King  of  Great  Britain,  thence  westerly  and  southerly  along  the  said  boundary 
line  to  a  meridian  which  will  pass  1  mile  due  east  from  the  northern  termination  of  the 
strait  or  waters  between  Lake  Ontario  and  Lake  Erie,  thence  south  along  the  said 
meridian  to  the  south  shore  of  Lake  Ontario,  thence  on  the  eastern  side  of  the  said 
strait  by  a  line  always  1  mile  distant  from  and  parallel  to  the  said  strait  to  Lake 
Erie ;  thence  due  west  to  the  boundary  lino  between  the  United  States  and  the  King 
of  Great  Britain;  thence  along  the  said  boundary  line  until  it  meets  with  the  line  of 
cession  from  the  State  of  New  York  to  the  United  States;  thence  along  the  said  line 
of  cession  to  the  northwest  comer  of  the  State  of  Pennsylvania,  and  thence  east  along 
the  northern  boundary  line  of  the  State  of  Pennsylvania  to  the  said  place  of  begin- 
ning. 

By  this  agreement  Massachasetts  obtained  the  title  to  the  soil  under 
the  water  at  what  is  now  known  as  Buffalo  Harbor. 

(2)  In  1788  Massachusetts  sold  all  her  land  in  New  York  to  Phelps 
&  Gorham  for  $1,000,000,  to  be  paid  iu  certain  Massachusetts  stocks, 
then  worth  about  20  cents  on  the  dollar.  These  stocks  subsequently 
rose  in  value,  and  Phelps  &  Oorham  were  unable  to  make  the  payment ; 
the  State  of  Massachusetts  therefore  released  them  from  all  except  that 
land  the  Indian  title  to  which  they  had  extinguished,  and  on  March  8, 
1791,  sold  to  Robert  Morris  the  pre  eraption  right  and  all  other  rights, 
title,  and  interest  which  the  Commonwealth  of  Massachusetts  had  in  and 
to  certain  lands,  one  tract  of  which  was  described  in  the  deed  as  follows : 

Beginning  at  a  point  on  the  north  line  of  the  State  of  Pennsylvania  60  miles  wear 
of  the  southwest  comer  of  the  land  confirmed  to  Nathaniel  Gorham  and  Oliver  Phelps 
from  said  point  rnnninsc  west  until  it  meets  the  land  ceded  by  the  Commonwealth  of 
Massachusetts  to  the  United  States  of  America  and  by  said  United  States  sold  to  the 
State  of  Pennsylvania;  thence  northerly  by  the  land  ceded  as  aforesaid  to  Lake  Erie ; 
from  thence  northeasterly  by  Lake  Erie  to  a  tract  of  land  lying  on  the  easterly  side  of 
the  strait  of  Niagara,  belonging  to  the  State  of  New  York ;  thence  northerly  by  said 
tract  to  a  line  in  Lake  Ontario  which  divides  the  dominions  of  the  King  of  Great 
Britain  and  the  said  United  States;  thence  easterly  on  said  dividing  line  to  a  point 
from  whence  a  meridian  line  will  fall  on  the  point  of  beginning,  together  iHth  the  right 
of  pre-emption  which  the  Commonwealth  hath  to  all  islands  or  waters  in  Lake  Erie  hy  virtve 
of  any  cession  from  the  State  of  New  York  to  said  Commonweallh,  reserving  ont  of  the  same 
granted  premises  oi^e  undivided  sixtieth  part  thereof. 

This  sale  was  made  by  virtue  of  the  tenth  article  of  the  agreement  of 
1786  between  the  States  of  New  York  and  Massachusetts,  which  article 
reads  as  follows : 

Tenthly.  The  Commonwealth  of  Massachusetts  may  grant  the  right  of  pre-emption 
of  the  whole  or  any  part  of  tihe  said  lands  and  territories  to  any  person  or  persons 
who,  by  virtue  of  such  ^ant,  shall  have  good  right  to  extinguish  by  purchase  the 
claims  of  the  native  Indians. 
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• 

By  that  deed  Eobert  Morris  became  possessed  of  the  soil  under  the 
water  at  what  is  now  known  as  Buffalo  Harbor. 

(3)  On  December  24,  1792,  Kobert  Morris  sold  to  Herman  Le  Hoy 
and  John  L.  Lincklaen  land  described  as  follows: 

Beginning  at  a  point  on  the  southern  shore  of  Lake  Ontario  1  mile  due  east  from 
the  northern  termination  of  the  strait  which  divides  Lake  Ontario  from  Lake  Erie, 
bein^  a  corner  of  lands  reserved  by  the  State  of  New  York,  and  from  said  point  ex- 
tendmg  along  the  shore  of  Lake  Ontario  eastwardly  so  far  as  upon  actual  mensura- 
tion shall  be  found  necessary  to  include  within  the  lines  and  bounds  hereinafter  men- 
tioned and  described  the  full  and  just  quantity  of  1,000,000  acres  of  land  exclusive 
fit  lands  covered  with  the  waters  of  ponds  or  lakes  within  the  same,  which  shall  be 
more  than  4  miles  in  circumference,  as  to  such  pond  or  lake,  and  from  the  termina- 
tion of  the  said  boundary  so  to  be  ascertained,  extending  by  a  meridian  line  due  south 
to  the  boundary  of  the  State  of  Pennsylvania,  thence  by  the  same  west  to  a  comer 
of  a  triangular  piece  of  land  granted  by  the  United  States  to  the  State  of  Pennsylva- 
uia ;  thence  by  the  perpendicular  line  of  said  triangle  due  north  to  the  shore  of  Lake 
Erie;  thence  along  the  shore  of  Lake  Erie  to  the  place  where  the  lines  of  Jand%  reserved 
by  the  State  of  New  York  shall  be  found  to  intersect  the  said  shore  ;  thence  along  th«i 
lines  and  bounds  of  the  said  reserved  lands,  northwardly  and  eastwardly,  to  the 
point  of  beginning. 

It  is  to  be  seen  that  Morris  did  not  sell  the  soil  under  the  waters  of 
Lake  Erie. 

(4)  On  May  30, 1795,  Herman  Le  Roy  and  John  Lincklaen  sold  the 
same  tract  to  William  Bayard,  the  deed  retaining  the  description  "  to 
the  shore  of  Lake  Erie,"  etc. 

(5)  In  June,  1795,  William  Bayard  sold  the  same  tract  with  same  de- 
scription to  Herman  Le  Roy,  John  Lincklaen,  and  Gerrit  Boon. 

(6)  Herman  Le  Roy,  John  Lincklaen,  and  Gerrit  Boon  sold  the  same 
tract  with  the  same  description  to  Paul  Bnsti,  on  July  9,  1798. 

(7)  On  July  10, 1798,  a  tripartite  deed  was  executed,  by  which  the 
Holland  Land  Company  became  possessed  of  the  same  tract  with  the 
same  description  "  to  the  shore  of  Lake  Erie,'^  etc.  The  parties  to  the 
deed  were  Paul  Busti,of  the  first  part,  Herman  Lo  Roy,  William  Bayard, 
James  McEvers,  John  Lincklaen,  and  Gerrit  Boon,  of  the  second  part, 
and  the  Holland  Land  Company  of  the  third  part. 

(8)  In  1797  Robert  Morris,  who  had  in  1792  sold  the  tract  to  Herman 
L©  Roy  and  John  Lincklaen,  subject  to  the  settlers  extinguishing  the 
Indian  title,  closed  the  sale  at  a  treaty  made  with  the  Seneca  Indians 
at  Genesee,  by  which  he  bought  out  the  Indians'  title  to  all  the  Seneca 
lands  except  eleven  reservations  of  various  sizes.  Of  these  the  BntTalo 
Creek  Reservation  was.  the  largest,  containing  130  square  miles,  and 
lying  on  both  sides  of  Buffalo  Creek. 

"  (9)  In  making. surveys  in  1798,  Joseph  Ellicot,  the  Holland  Land 
Company's  surveyor  and  agent,  found  that  the  New  York  mill  strip 
along  the  Niagara  River  and  the  Seneca  Bnifalo  Creek  Reservation  shut 
out  the  Holland  Company  from  a  town-site  at  the  foot  of  Lake  Erie. 
One  William  Johnston,  an  Indian  trader,  had  settled  near  the  mouth  of 
Buffalo  Creek.  He  had  procured  from  the  Indians  by  a  gift  or  pur- 
chase 2  square  miles  of  land  at  the  mouth  of  Buffalo  Creek.  He  had  also 
entered  into  an  agreement  with  the  Indians,whichamonnted  toa  life  lease 
of  a  certain  mill-site.  This  site  was  about  6  miles  eastof  the  mouth  of  the 
creek.  Although  Johnston's  title  to  the  land  was  n^t  considered  to 
have  the  least  validity,  yet  the  Indians  had  the  power  and  inclination 
to  include  it  within  their  reservation  unless  a  compromise  was  made 
with  Johnston,  and,  taking  into  consideration  his  influence  with  the  In- 
dians, the  agents  of  the  Holland  Company  concluded  to  enter  into  an 
agreement  with  Johnston  by  which  he  was  to  surrender  his  right  to  the 
2  square  miles  of  Buffalo  Creek,  and  which  lay  on  the  north  side  of  the 
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creek.  Johustoii  persuaded  tlie  Indians  to  leave  it  outof  their  reserva- 
tion, and  the  Holland  Land  Company  pre-empted  it.  We  now  have 
the  HoUaudLandCompany  in  possession  of  land  at  the  month  ofBqffalo 
Greek,  but  not  of  the  soil  under  the  waters,  and  the  Holland  Company 
never  acquired  by  purchase  or.  other  wise  the  said  soil. 

Under  date  of  December  10, 1827,  the  Holland  Company  made  a  quit- 
claim deed,  conveying  to  John  C.Lord  '^  all  the  land  covered  and  occu- 
pied by  the  United  States  pier  lately  erected  on  the  north  side  of  Buffalo 
Creek  and  Harbor,  in  the  village  of  Buffalo,^'  etc. 

On  March  21,  1829,  John  C.  Lord  conveyed  to  Joseph  Dart,  jr., 
^^  one  undivided  fourth  or  quarter  part  of  the  land  covered  by  the  United 
States  pier  on  the  north  side  of  Buffalo  Creek,"  etc. 

On  August  13,  1836,  John  C.  Lord  and  others  conveyed  to  Thomas  1%. 
Stocking  land  on  which  the  pier  rests. 

On  April  4,  1837,  Thomas  K.  Stocking  recouveyed  to  John  C.  Lord 
and  Ira  Joy  the  land  deeded  to  him  on  August  13, 1836. 

On  February  24,  1868,  John  C.  Lord  and  others  conveyed  to  the  Del- 
aware, Lackawanna  and  Western  Railroad  Company  the  land  on  which 
the  pier  rests. 

The  ground,  therefore,  on  which  the  Delaware,  Lackawanna  and  West- 
em  Railroad  Company  claims  ^^  that  it  is  the  owner  in  fee  by  regular 
proper  title  of  the  land  on  which  the  pier  rests  "  is  the  original  con- 
veyance by  the  Holland  Company  to  John  C.  Lord,  and  the  subsequent 
conveyance  up  toFebniary  24, 18^68. 

But  the  Holland  Company  did  not  have  the  title  to  the  laud,  and 
hence  the  Delaware,  Lackawanna  and  Western  Railroad  Company  has 
no  title  to  the  land  on  which  the  pier  rest^i. 

Edw.  Maguire, 

Captain  of  Engineers. 


REPORT  OF  LIEUTENANT-COLONEL  HENRY  M.  ROBERT,  CORPS  OF 

ENGINEERS. 

United  States  Engineer  Offick, 

Oswegoy  N.  T.,  September  20,  i884. 

Sir  :  In  compliance  with  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  current  series,  I  have  the  honor  to  submit  tlie  followiupr 
report  in  reference  to  piers  or  other  aids  to  navigation  built  by  the 
United  States  being  used  or  injured  by  corporations  or  individuals 
within  the  district  in  my  charge,  and  also  as  to  whether  any  bridges  or 
other  structures  erected  or  in  process  of  construction  in  this  district 
are  an  interference  with  navigation. 

The  only  cases  coming  under  this  order  that  have  come  to  my  knowl- 
edge are  the  following : 

OSWEGO,  NEW  YORK. 

Old  east  breaJcwater.-^The  old  east  breakwater  was  built  by  the 
United  States  at  the  same  time  (1827-'29)  as  was  the  old  west  break- 
water, and  in  prolongation  of  its  line.  Its  present  length  is  597  feet, 
with  a  shore-line  of  160  feet  in  addition. 

At  some  date,  about  1852,  this  east  breakwater  was  transferred  to  Mr. 
Gerrit  Smith,  who  then  built  the  900  feet  river  channel-pifer  and  the 
wharves  under  the  fort  in  the  "  East  Cove."    Since  that  date  (1852  to 
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1855)  the  east  breakwater  has  been  kept  iu  repair  by  Gerrit  Smith,  and 
is  regarded  as  the  property  of  his  estate.  No  record  of  the  transfer  is 
on  file.  No  injury  to  the  interests  of  the  United  States  or  of  the  harbor 
has  resulted  from  the  transfer,  but  the  United  States  has  avoided  the 
cost  of  repair,  which  has  been  large,'  as  besides  the  ordinary  decay  the 
work  has  been  twice  or  more  breached,  and  about  100  linear  feet  carried 
away. 

Outer  harbor. — Encroachment  upon  by  construction  of  a  coal  trestle. 
In  1882  the  Oswego  and  Syraeuse  Railroad  Company  built  a  coal  trestle 
in  the  outer  harbor,  extending  to  within  about  400  feet  of  the  outer  break- 
water and  about  400  feet  farther  than  the  limi  t  for  the  dock  line  established 
by  the  Board  of  Engineers  who  made  the  plan  of  the  harbor  upon 
which  Congress  has  based  the  appropriations  for  this  improvement. 
The  Chief  of  Engineers  had  decided  that  ho  had  no  authority  to  extend 
the  dock  line,  and  the  engineer  officer  in  charge  had  notified  the  com- 
pany that  they  could  not  build  their  trestle  beyond  the  dock  line  estab- 
lished by  the  Board  of  Engineers,'namely,  the'l2-foot  curve.  The  case 
was  turned  over  to  the  Department  of  Justice,  and  I  understand  is  to 
be  decided  by  the  courts.  The  facts  are  stated  in  the  letters  of  Lieut. 
Col.  W.  McFarland  to  the  Chief  of  Engineers,  dated  May  17  and  July 
20,  1882. 

CHARLOTTE,   NEW  YORK. 

Piers  within  the  shoreline.  At  this  harbor  about  2,000  linear  feet  of 
the  shore  end  of  the  west  pier,  and  a  portion  of  the  east  pier,  now  lie 
within  the  shore-line,  the  beach  having  greatly  advanced  by  accretions 
since  1829,  when  the  work  was  begun. 

A  considerable  portion  of  this  is  now  occupied  and  maintained  by  the 
iron  company,  whose  works  front  on  the  river  at  this  point.  No  injury 
accrues  to  the  United  States  by  their  occupancy. 

A  steam  chain-fevry  runs  across  the  channel  near  the  present  beach- 
line  (about  400  feet  inside  of  it  on  the  west  side,  150  feet  on  the  east 
side),  and  its  landing  on  the  east  pier  is  effected  by  cutting  down  the 
old  pier  to  water-level.  No  special  injury  results  to  the  United  States, 
and  in  fact  it  is  assumed  that  the  United  States  has  abandoned  the 
portion  of  the  piers  inside  the  shore-line. 

OTHER  HARBORS  ON  LAKE   ONTARIO  WITH  ENTRANCES   FORMED  BY 
UNITED  STATES  PIERS. 

At  all  harbors  on  Lake  Ontario  with  the  entrance  formed  by  piers 
from  the  shore,  just  as  at  Charlotte,  there  have  been  accretions  since  the 
piers  were  commenced,  so  that  the  inner  ends  of  the  piers  have  prac- 
tically become  the  dock  fronts  of  private  property,  and  I  assume  that 
they  are  abandoned  by  the  United  States.  Their  occupation  by  the 
owners  of  the  adjacent  land  is  no  injury  to  commerce  or  the  United 
States,  provided  the  United  States  is  at  no  expense  in  keeping  them  in 
repair.  This  would  apply  to  the  harbors  of  Wilson,  Oak  Orchard,  Char- 
lotte, Fultneyville,  Great  Sodus,  and  Little  Sodus,  New*' York. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobert, 
LiexiU  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A.  i    .  ^  •*    • 
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REPORT  OF  COLONEL  C.  SEAFORTIt  STEWART,  CORf>S  OF  ENGINEERS. 

San  Francisco,  Cal.,  August  4, 1884. 

Sir:  In  response  to  General  Orders  No.  13,  Headquarters  Corps  of 
Engineers,  July  23, 1884,  the  following  statement  is  made  in  regard  to 
the  levee  at  San  Diego,  built -to  aid  commerce  indirectly: 

The  top  of  this  work  is  nearly  level  and  from  16  to  23  feet  wide.  At 
all  seasons  it  forms  a  dry,  elevated,  and  excellent  roadway  across  the 
low  plain,  and  is  therefore  used  as  such  by  the  community  at  large. 
This  use  does  no  injury  to  the  work.  The  levee  is  not  fenced  in.  Dur- 
ing and  after  the  wet  season  considerable  herbage  of  various  kinds 
grows  on  east  side  of  the  embankment.  These  lowlands  have  conse- 
quently been  used  from  the  early  days  as  a  common  for  the  grazing  of 
animals,  which  are  left  to  rove  at  will.  To  pass  from  one  side  of  the 
levee  to  the  other  they  and  men  have  formed  trails  across  the  embank- 
ment at  a  few  convenient  points.  In  following  these  crossings  some 
injury  has  been  done  to  the  reverse  slope  of  the  embankment,  and  a 
little  of  the  top  of  the  stone  revetment  of  its  river  slope  has  been  loos- 
ened or  knocked  away.  But  the  damage  amounts  to  little.  The  effi- 
ciency of  the  work  is  not  affected,  though  the  annual  cost  of  repairs  is 
slightly  increased. 

The  original  project  provided  for  a  fence.  But  unless  a  watchman 
were  kept  to  watch  and  protect  it,  the  fence  would  be  of  little  use.  It 
would  serve  as  a  supply  of  fire-wood  to  tramps  at  all  seasons,  and  to 
furnish  posts  and  fencing  boards  to  any  needy  or  unscrupulous  resident 
of  Old  Town  whenever  wished.  The  original  cost  and  that  of  the  repairs 
necessary  yearly  to  make  good  the  losses  referred  to  and  of  those  due 
to  knocking  away  panels  at  convenient  points  for  cattle-trails  by  the 
owners  of  the  latter  would  be  far  greater  iq  the  end  than  that  due  to 
the  slight  repairs  needed  at  present  to  make  good  the  damage  done  by 
cattle. 

Very  respectfully,  your  obedient  servant, 

C.  Seaforth  Stewart, 

Colonel  of  Engineers. 

The  Chief  of  Engineers,  TJ.  S.  A. 


report  of  lieutenant-colonel  g.  ii.  mendell,  corps  of  engi- 
neers. 

United  States  Engineer  Offk^e, 

San  Francisco^  Cal.^  January  7,  1885. 
General  :  The  following  report  is  respectfully  submitted  on  the  sub- 
jects referred  to  in  General  Order  No.  13,  Headquarters  Corps  of  En- 
gineers, July  23,  1884,  and  in  the  act  of  Congress  of  July  5,  1884  : 
•  •••••• 

No  piers,  breakwaters,  or  other  structures  or  works  built  by  the  United 
States  in  aid  of  commerce  or  navigation,  situated  within  the  field  of 
operations  of  this  office,  are  known  to  be  used,  occupied,  or  injured  by  a 
corporation  or  by  individuals,  except  in  this,  that  the  piers  of  Oakland 
Harbor  are  more  or  less  injured  in  a  petty  way  by  fishermen,  who  have 
in  several  instances  oi>ened  a  passage  to  enable  small  boats  to  cross, 
and  save  to  themselves  a  detour  of  several  miles  required  to  pass  around 
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the  outer  eud  of  the  piers.  The  extent  of  the  damage  done  iu  a  tres- 
pass of  this  kind  amounts  to  a  few  dollars — perhaps  twenty,  perhaps 
fifty.  The  ])assage  is  made  by  removing  enongh  stone  from  the  tops  of 
the  jetties  to  enable  the  boats  to  pass  at  a  high  stage  of  the  tide. 

Some  trifling  injury  is  also,  at  times,  done  to  the  main  line  of  the  jetty 
at  Wilmington  by  trespass  of  idlers  or  fishermen  in  landing  on  the 
graveled  portions  of  the  line  and  hauling  up  their  boats,  displacing  the 
gravel  deposited  there  for  the  security  of  the  timber- work.  This  kind 
of  injury  scarcely  admits  of  definition  or  description,  and  while  it  is  an 
annoyance^  it  seems  difficult  to  remedy. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Lieut  CoL^  Corps  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


REPORT  OF  CAPTAIN  CHARLES  F.  POWELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portland,  Oregon,  December  12,  1884. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  the  use,  oc- 
cupation, or  injury  to  certain  United  States  works  in  aid  of  commep*»e. 


JETTY  AT  MOUTH   OP  THE   COQUILLE  RIVER,  OREGON. 

This  work,  projected  in  1881,  was  a  half-tide  structure.  That  it  was 
faulty  in  being  low,  was  a  conviction  with  J.  Parker,  of  Parkersbnrgh, 
Oregon,  a  leading  citizen  of  the  Coquille  Valley,  and  with  some  others. 

A  general  reduction  in  height  of  1  foot  from  action  of  the  seas  had 
taken  place  by  June,  1882,  leaving  the  jetty  about  1  foot  above  mean 
low  water. 

In  that  month  Mr.  Parker,  with  others,  took  possession  of  the  jetty, 
when  operations  were  suspended,  and  raised  a  part  of  it  somf'>  4  feet  in 
height  by  placing  on  the  top  boxes  filled  with  ballast.  Some  of  these 
boxes  were  attached  to  the  uprights  of  the  cribs,  of  which  the  jetty  was 
partly  constructed,  and  were  filled  to  some  extent  by  riprap  stone  taken 
from  the  sides  of  the  cribs. 

Three  of  the  cribs  were  carried  away  before  operations  were  resumed 
in  the  following  fall,  and  after  having  withstood  the  high  seas  of  winter. 
Their  loss  was  undoubtedly  caused  by  having  been  made  top-heavy  from 
addition  of  boxes  of  ballast,  and  from  having  been  weakened  by  loss  of 
riprap  stone  from  the  sides. 

The  breaks  in  the  jetty  subsequently  were  filled  by  dumping  stone  in 
them  at  an  expense  to  the  United  States  which  otherwise  would  have 
been  nnnecessary. 

JETTY  AT  THE  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

Considerable  damage  was  done  to  the  piling  of  the  tramway  of  this 
work  by  trees  and  logs  which  were  thrown  into  the  bay  and  into  Taquina 
River,  during  the  last  summer,  by  constructing  parties  of  the  Willamette 
Valley  and  Coast  Railroad  Company,  known  as  the  Oregon  Pacific.  In 
May  it  was  reported  that  one  tree  took  out  fourteen  piles. 
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The  company's  agents  endeavored  to  dispose  of  a  lot  of  its  drift  by 
rafting  and  towing  it  to  the  entrance.  The  raft  broke  up  and  was  car- 
ried back  by  the  return  tide,  doing  damage  to  the  jetty  piling  to  the  ex- 
tent of  over  $1,000. 

The  jetty  was  commenced  in  1881,  and  had  not  suffered  any  notice- 
able injury  previous  to  the  cases  mentioned,  nor  since.  The  drift  float- 
ing down  the  bay  was  a  danger  to  all  passing  vessels.  The  United 
States  tug  Wright  damaged  her  wheel  by  this  railroad  drift,  so  that  she 
had  to  be  beached  twice  for  repairs. 

•  ••••#• 

The  jetties  at  the  mouth  of  the  GoquiUe  Biver,  and  at  the  entrance  to 
Coos  Bay,  have  been  seriously  damaged  by  drift,  partly  composed  of 
trees  j  which  have  been  fallen  over  the  banks  of  tributary  streams  in  land 
clearing. 

Very  respectfully,  your  obedient  servant, 

Ohas.  F.  Povtell, 
Captain  of  Ungineers. 
The  Chief  of  Engineers,  U.  S.  A. 


letter  of  the  secretary  op  war. 

War  Department, 
Washington  City,  January  3,  18§8. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Eep* 
resentatives  a  letter  of  the  24th  ultimo  from  the  Chief  of  Engineers,  to- 
gether with  copies  of  reports  from  such  officers  in  charge  of  river  and 
harbor  districts  as  report  instances  of  the  use,  or  the  occupancy  of,  or 
injuiy  to,  public  works ;  the  same  being  transmitted  in  response  to  the 
requirements  of  section  4  of  the  river  and  harbor  act  of  August  5, 1886. 

William  O.  Endicott, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


f,  letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army,  . 
Washington^  D.  a,  December  24,  1887. 
Sir  :  Section  4  of  the  river  and  harbor  act  of  August  5, 1886,  requires 
of  the  Secretary  of  War  that  he  shall  '^  report  to  Congress  all  cases  in 
which  piers,  breakwaters,  locks,  and  dams,  or  other  structures  or  works, 
built  or  made  by  the  United  States  in-  aid  of  commerce  or  navigation, 
are  used,  occupied,  or  injured  by  a  corporation  or  an  individual,  and  the 
extent  and  mode  of  such  use,  occupancy,  or  injury.'' 

With  the  view  of  supplying  the  required  information  ofllcers  and 
agents,  under  the  direction  of  this  office,  were  instructed  to  submit  de- 
tailed reports  covering  all  facts  necessary  to  enable  the  Secretary  of 
War  to  comply  with  the  terms  of  the  act. 
Reports  have  been  received  from  all  oflScers  in  charge  of  river  and 
ENG  88 171 
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harbor  districts ;  and  I  have  the  honor  to  submit  herewith  copies  of  sach 
of  them  as  report  instances  of  the  use,  or  the  occupancy  of,  or  injury  to 
public  works. 

All  other  ofGlcers  state  that  there  are  in  their  districts  no  such  in- 
stances to  report. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUAKE, 
Brig.  Oen.,  Chief  of  JEngineeri. 
Hon.  Wm.  C.  Endioott, 

Secretary  of  War. 


EEPORT  OF  MAJOR  W.  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

Newport^  B.  J.,  July  7, 1887. 

Sir:  Referring  to  General  Orders,  No.  6,  Headquarters  Corps  of  En- 
gineers, current  series,  I  have  the  honor  to  state  that  there  is  no  struct- 
ure or  work  in  this  district  built  or  made  by  the  United  States  in  aid 
of  commerce  or  navigation  which  is  used  or  occupied  by  a  corporation 
or  an  individual  except  the  Government  wharf  in  the  inner  harbor  at 
Block  Island,  £.  I.  This  is  the  only  wharf  on  the  island  availabI€^,  ex- 
cept in  summer,  and  it  is  used  by  the  Government  and  the  pubUc  in 
common. 

Pursuant  to  a  recommendation  contained  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1886^  a  clause  was  inserted  in  the  river  and  har- 
bor bill  considered  during  the  last  session  of  Congress,  providing  for 
the  transfer  of  this  wharf  to  the  town  of  New  Shoreham  (the  corporate 
name  of  Block  Island),  for  the  public  use  of  said  town,  but  the  bill  did 
not  become  a  law. 

Very  respectfully,  your  obedient  servant, 

W.  B.  LlVERMORE, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


report  of  lieutenant-colonel  walter  mcfarland,  corps  of 

engineers.  t 

Engineer  Office,  United  States  Army, 

Kew  York,  N.  Y.,  July  19, 1887. 
General:  Under  section  4  of  the  act  of  Congress  relating  to  rivers 
and  harbors  approved  August  5, 1886, 1  have  the  honor  to  report  as  fol- 
lows upon  the  use  by  corporations  or  individuals  of  works  buUt  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  in  the  engineer 
district  of  which  I  have  charge.  * 

Very  respectftilly,  your  obedient  servant, 

Walter  McFarland, 
Lieut  Col  of  Engineers. 
Brig.  Oen.  James  C.  Duane, 

Chief  of  Engineer,  U.  8.  A. 
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REPORT  UPON  THE  USB,  OCCUPATION,  OB  INJURY  BY  CORPORATIONS. 
OR  INDIVIDUALS,  OP  PIERS,  BREAKWATERS,  OR  OTHER  STRUCTURES 
OR  WORKS  BUILT  OR  MADE  BY  THE  UNITED  STATES  IN  AID  OF  C03il- 
MERCE  OR  NAVIGATION. 

The  onl.y  instances  of  this  kind  in  this  district  are  found  in  connection 
with  the  dikes  on  the  Upper  Hudson. 

1.  Miller  and  Whitbeck  have  built  a  dock  over  273  feet  of  the  half 
dike  at  Mull's  Island,  on  the  east  side  of  the  river,  about  13  miles  below 
the  railroad  bridge  at  Albany.  The  dike  just  above  the  dock  has  been 
heavily  loaded  with  stone  to  serve  as  an  ice-breakei*,  and  shows  signs 
of  giving  way  under  the  weight  imposed  on  it. 

This  occupation  of  the  dike  was  authorized  by  the  honorable  Secre- 
tary of  War  November  9, 1880,  under  an  opinion  of  th^  Judge- Advocate 
General  of  the  Army. 

2.  H.  Slingerland  has  built  a  dock  over  103  feet  of  the  Barren  Island 
Dike  opposite  Goeyman's,  on  the  west  side  of  the  river,  about  12^  miles 
below  the  railroad  bridge  at  Albany.  It  is  not  known  under  what  au- 
thority this  was  done. 

3.  The  Knickerbocker  Ice  Company  occupy  with  their  wharf  319  feet 
of  the  Boah  Hook  Dike,  on  the  west  side  of  the  Hudson  Biver,  about  12 
miles  below  the  railroad  bridge  at  Albany,  by  authority  of  the  Chief 
of  Engineers  under  the  opinion  of  the  Judge-Advocate-General  of  the 
Army,  before  referred  to — ^October  12, 1880. 

4.  F.  E.  Bean  uses  for  a  dock  251^  feet  of  the  Castleton  Dike,  on  the 
east  side  of  the  river,  about  9  miles  below  the  Albany  railroad  bridge. 
The  dike  is  much  broken  for  about  20  feet  above  the  upper  end  of  the 
dock.  This  occupancy  is  under  authority  of  a  grant  of  lands  under 
water  by  the  State  of  New  York,  over  which  this  IJnited  States  dike  is 
built. 

6.  J5.  P.  Stimson  occupies  for  dock  purposes  280  feet  of  the  Castleton 
Dike,  about  400  yards  above  the  part  occupied  by  F.  E.  Bean,  under  ap- 
proval of  the  Chief  of  Engineers  dated  September  11, 1871.  The  dock 
is  not  now  used  and  has  fallen  into  decay. 

6.  The  Eidgewood  Ice  Company  occupy  the  lower  end  of  the  Cedar 
Hill  Dike,  on  the  west  side  of  the  river,  opposite  Castleton,  about  8J 
miles  below  the  railroad  bridge  at  Albany,  under  authority  of  a  grant 
of  lands  under  water  made  by  the  State  of  New  York^  upon  w^hich 
this  United  States  dike  is  built 

7.  Sunny  Side  Ice  Company  occupy  for  dock  purposes  a  part  of  the 
dike  in  firout  of  Cow  Island,  on  the  east  side  of  the  river,  about  7} 
miles  below  the  railroad  bridge  at  Albany,  under  what  authority  is  not 
known. 

8.  Biohard  English  occupies  for  dock  purposes  203  feet  of  the  Camp- 
bell Island  Half-dike^  on  the  east  side  of  the  river,  about  7}  miles  below 
the  railroad  bridge  at  Albany,  under  authority  of  a  grant  of  land  under 
water  from  the  State  of  Kew  York,  this  dike  being  built  over  that 
land. 

9.  Whitehead  Brothers  occupy  for  dock  purposes  about  25  feet  of  the 
Cedar  Hill  Dike,  on  the  west  side  of  the  Hudson  Biver,  about  6  miles 
below  the  railroad  bridge  at  Albany,  under  authority  of  the  honorable 
Secretary  of  War,  dated  May  18, 1887. 

10.  Hotaling  and  Park  (now  Knickerbocker  Ice  Company)  occupy  a 
part  of  the  old  Beacon  Island  Half-dike,  on  the  west  side  of  the  river, 
about  3^  miles  below  the  railroad  bridge  at  Albany,  under  what  an- 
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thority  is  not  known.    Their  occupancy  of  it  has,  however,  improved 
it,  as  they  have  closed  a  break  which  formerly  existed  in  it. 

11.  John  Patterson  has  bailt  a  dock  100  feet  lon^  over  the  old  revet- 
ment of  Beacon  Island,  on  the  west  side  of  the  Hudson,  abont  600  yards 
above  Hotaling  and  Park's  ice-house,  under  approval  of  the  Chief  of 
Euj^neers,  dated  December  16, 18S1. 

12.  Paul  S.  Forbes  has  built  a  dock  over  a  part  of  the  Bath  Dike, 
on  the  east  side  of  the  river,  about  1}  miles  above  the  lower  railroad 
bridge  at  Albany,  under  agreement  and  bond  transmitted  to  the  Chief 
of  Engineers  October  28, 1876. 

The  dock  has  not  been  kept  in  repair  and  the  dike  has  given  way 
under  it. 

13.  W.  H.  Forbes  has  extended  the  dock  built  by  Paul  S.  Forbes 
about  225  feet  further  north  over  the  Bath  Dike.  The  occfupation  of 
this  dike  was  approved  by  the  honorable  Secretary  of  War  June  15, 
1882. 

14.  George  Mark  and  others  have  built  a  dock  over  the  old  revet- 
ment of  Patroon's  Island,  on  the  west  side  of  the  river,  about  2^  miles 
above  the  lower  railroad  bridge  at  Albany,  extending  out  into  the  river 
about  60  feet  beyond  mean  high-water  mark,  without  any  authority 
other  than  that  derived  from  the  old  colonial  grant  to  the  patroon. 

15.  Erastus  Corning  has  occupied  for  dock  purposes  105  feet  of  the 
high  dike  between  Hillhouse  and  Patroon  Island,  on  the  west  side  of 
the  river,  about  3|  miles  above  the  lower  railroad  bridge  at  Albany, 
under  authority  of  the  Hon.  Secretar^^  of  War  dated  June  15, 1882. 

16.  Corning  and  Company,  under  authority  of  a  grant  of  lands  un- 
der water  from  the  State  of  Few  York,  have  for  some  years  been  filling 
in  with  ashes  and  slag  from  their  works,  a  strip  of  this  grant  running 
south  from  their  Iron  works,  on  the  east  shore  of  the  river,  just  below 
Troy.  They  have  gone  outside  the  limits  of  their  grant  in  some  places, 
and  none  of  the  material  dumped  having  any  protection  against  the 
action  of  the  current,  much  of  it  is  carried  away,  especially  during 
freshets,  and  is  dropped  in  the  channels  which  have  been  under  im- 
provement by  the  United  States. 

17.  The  Kensselaer  Iron  and  Steel  Company  have  built  a  dock  over 
the  Port  Schuyler  Dike,  on  the  west  side  of  the  river,  about  4J  miles 
above  the  lower  railroad  bridge  at  Albany,  under  authority  of  a  grant 
of  lands  under  water  made  by  the  State  of  Kew  York. 

The  line  of  their  dock  is  about  25  feet  outside  of  the  line  of  high 
water  on  the  dike. 

Under  direction  or  by  permission  of  the  State  officers,  the  dikes  have 
been  cut  at  various  times  to  permit  the  passage  of  scows  loaded  with 
dredged  material  to  be  dumped  behind  the  dikes.  Sometimes  these  cuts 
are  afterwards  closed — sometimes  not.  The  authority  of  the  United 
States  over  these  dikes  appears  to  be  disregarded  by  the  State  ofiQcers. 
Bespectfully  submitted, 

Walteb  McFaslam), 
Lieut  Col  of  Engineers. 


EEPORT  OP  LIEUTENANT  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

New  Yorky  November  1, 1887. 
General  :  In  compliance  with  General  Orders  No.  6,  Headquarters 
Corps  of  Engineers,  June  1, 1887,  I  have  the  honor  to  report  that  the 
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only  instances  in  which  structures  built  by  the  United  States  in  aid  of 
navigation  in  my  district  are  used,  occupied,  or  injured  by  a  corpora- 
tion or  an  individual  are  the  following : 

I.— SOUTH  RIVER,  NEW  JERSEY. 

a.  Messrs.  Sayre  &  Fisher,  brick-makers,  have  filled  in  between 
their  property  and  Dike  A  of  this  improvement,  and  nse  the  dike  for  a 
wharf  for  a  length  of  about  300  feet 

b.  Abont  the  same  length  of  Dike  E  is  put  to  the  same  nse  by  W.  F. 
Fisher,  brick-maker. 

These  parties  have  been  notified  that  their  nse  of  the  dikes  is  nnan- 
thorized,  and  it  is  their  intention  to  make  application  for  permission  to 
use  them  on  the  same  conditions  as  to  keeping  them  in  repair  that 
similar  permits  have  been  granted  on  for  the  use  of  the  dikes  in  the 
Hudson  Biver. 

II.^RARITAN  RIVER,  NEW  JERSEY. 

At  Dike  A,  in  ^<  Deep  Bend,"  on  this  river,  a  line  of  narrow-gauge  rail- 
road track,  communicating  with  the  works  of  the  New  York  Fire-Brick 
Company,  has  been  laid  across  the  dike,  terminating  at  a  wharf  known 
as  Holcomb's  Wharf,  which  has  been  built  along  the  outside  of  the  dike 
for  a  distance  of  100  feet,  and  projecting  into  the  river  a  distance  of  25 
feet  beyond  the  line  of  the  dike.  Between  the  railroad  track  and  the 
wharf  about  200  feet  of  the  dike  are  occupied. 

The  building  of  this  wharf  was  approved  by  Lieutenant-Colonel  Gil- 
lespie, Corps  of  Engineers,  May  25,  1885. 

In  this  connection  I  would  mention  that  it  is  claimed  here  that  where 
the  United  States  has  not  obtained  from  the  State  in  which  the  struct- 
ure is  built  a  grant  for  the  land  under  water  on  which  the  structure 
stands  that  private  parties  can  at  any  time  obtain  such  a  grant,  and 
that  this  grant  carries  with  it  the  ownership  of  any  dike  or  structure 
occupying  the  area  granted,  as  well  as  any  adjoining  land  which  may 
have  been  formed  by  the  effect  of  the  dikes  on  the  currents  of  the 
stream. 

In  some  cases  the  dikes  and  the  land  they  have  Ibrmed  are  quite 
valuable,  and  if  they  are  to  be  allowed  to  pass  out  of  the  control  of  the 
United  States,  some  proportion  of  their  cost  might  be  recovered  by  ob- 
taining the  grant  for  the  land  on  which  they  stand  from  the  State,  and 
then  selling  them  to  the  highest  bidder  or  leasing  them  to  private  par- 
ties. 

I  am  not  aware  whether  the  claim  above  referred  to  is  considered 
good,  but  considerable  trouble  in  the  future  might  perhaps  be  avoided 
by  making  the  title  of  the  United  States  secure  at  once,  whether  by 
obtaining  grants  from  the  State  or  by  Congressional  action. 

Instances  of  dikes  in  my  district  that  have  already  considerable  value 
as  real  estate,  and  will  steadily  become  more  valuable,  are  those  at  the 
junction  of  the  north  and  south  branches  of  the  Shrewsbury  Biver,  and 
the  one  at  the  month  of  the  Passaic  River,  in  Newark  Bay. 
Very  respectfully,  your  obedient  servant, 

Geo.  McC.  Deeby, 

Lieutenant  of  Engineert. 

The  Chief  of  Engineers,  \J.  S.  A. 
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REPORT  OF  LIEUTENANT-COLONEL  HENRY  M.  ROBERT,  CORPS  OP  EN- 
GINEERS. 

United  States  Engineer  Office, 

PKiladelphiaj  Fa.,  December  29, 1886. 

Sir  :  I  have  the  honor  to  snbmit  the  following  report,  in  compliance 
with  General  Orders  No.  6,  Headquarters  Corps  of  Engineers,  U.  S. 
Army,  November  29, 1886,  relative  to  ^^  all  cases  in  which  piers,  break- 
waters, locks,  and  dams,  or  other  stmctores  or  works  built  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used  occu- 
pied, or  injured  by  a  corporation  or  an  individual,  and  the  extent  and 
mode  of  such  use,  occupation,  or  injury." 

The  works  in  this  district  to  which  the  above  would'apply  are  the 
Ice-Harbor  at  Marcus  Hook,  Pa.,  and  Delaware  Breakwater  Harbor, 
Delaware. 

At  Marcus  Hook  the  works  of  the  United  States  consist  of  two  land 
piers  aboQt  600  feet  apart  and  seven  detached  piers  in  the  river.  Ck>l- 
lectively  these  piers  form  the  ice-harbor  at  this  locality.  The  upper 
land  pier  is  used  by  small  steamers  running  between  Philadelphia  and 
points  on  the  river  below,  in  making  landings  at  Marcus  Hook  for 
freight  or  passengers.  This  use  of  the  pier  is  without  injury  to  the 
works  of  the  United  States. 

The  harbor  is  considerably  used  during  the  season  of  ice  in  the  river 
by  the  city  ice-boats  of  Philadelphia,  and  complaint  has  been  made 
that  during  the  winter  the  value  of  the  harbor  for  the  purposes  for 
which  it  was  constructed  is  seriously  interfered  with,  from  its  use  by 
the  owners  of  small  craft  as  a  permanent  winter  harbor  for  their  tcs- 
sels. 

At  Delaware  Breakwater  Harbor  the  works  of  the  United  States  con- 
sist of  two  detached  breakwaters  of  random  stone.  The  Maritime  Ex- 
change of  Philadelphia  has  established  a  station  on  the  breakwater, 
with  telegraphic  communication  with  the  mainland,  using  the  engineer 
building  thereon  as  quarters.  The  privilege  for  such  occupancy  was 
granted,  with  the  approval  of  the  Chief  of  Engineers,  under  date  of 
July  8, 1885.  The  station  is  of  great  value  to  the  commerce  of  the  Dela- 
ware Eiver,  and  the  occupation  of  the  breakwater  is  without  injury  to 
the  works  of  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobebt, 
Lieut.  Col  ofEngiMen. 

The  Chief  of  BNaiNEEBS,  U.  S.  A. 


BEPOBT  OF  LIBTJTENANT-OOLONBL  'WII.LIAM  P.  CBAIGrHILL,  OOBPS  OF 

engineebs. 

Uniteb  States  Engineeb  Office, 

Baltimore,  Md.,  Ja/nuary  6, 1887. 
Genebal:  In  response  to  General  Order  No.  6,  series  of  1886,  from 
your  headquarters,  I  have  the  honor  to  submit  the  following  report: 

None  of  the  "piers,  breakwaters,  locks,  and  dams,  or  other  structures 
or  works  built  or  made  by  the  United  States  in  aid  of  commerce  or  nav- 
igation" on  any  of  the  rivers  and  harbors  under  my  charge,  have  been 
"  occupied  by  a  corporation  or  an  individual.'^ 
All  of  such  structures  or  works  have  been  daily  "  used''  by  coipora- 
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tions  and  iDdividnals,  bat  only  in  the  way  in  which  they  were  intended 
to  be  used — <4n  aid  of  commerce  or  navigation." 

In  such  use,  some  injury  has  been  done^  bat  nothing  more  than  that 
due  to  the  ordinary  wear  and  tear  to  be  expected. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighill, 
Lieut.  Col.  of  Engineers. 
The  Cheep  op  Engineebs,  U.  S.  A. 


SUPPLEMENTAL  REPORT  OF  LIEUTENANT-COLONEL  WILLIAM  P.  CRAIG* 

hill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore,  Md.y  January  25, 1887. 
General:  On  further  reflection  it  seems  that  I  should  add  to  my 
report  of  January  6,  made  in  compliance  with  General  Order  No.  6, 
series  of  1886,  from  your  office,  the  statement  that  the  United  States 
land  at  Site  6,  Great  Kanawha  Biver,  abutment  side,  has  been  for  sev- 
eral years,  and  without  proper  authority,  crossed  by  the  track  of  the 
Kanawha  and  Ohio  Kallroad,  which  extends  from  Charleston  along  the 
right  bank  of  the  river  to  its  mouth. 

While  this  is  technically  a  trespass  no  real  injury  has  thus  far  resulted 
to  the  United  States.  It  is  supposed  this  crossing  can  only  be  author- 
ized by  Congress. 

The  company  has  made  many  promises  to  obtain  the  proper  author- 
ity, but  up  to  this  time  I  have  had  no  notice  of  the  accomplishment  of 
that  object. 

Vtfry  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 


The  Chief  of  Engineers,  U.  S.  A. 


Lieut.  Col.  of  Engineers. 


REPORT  OF  CAPTAIN  P.  A.  HINMAN,  CORPS  OP  ENGINEERS. 

Uniteb  States  Engineer  Office, 

Norfolk,  Va.j  December  11, 1886. 
General:  In  accordance  with  the  provision  contained  in  section  4 
of  ''An  act  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,"  approved  August  5, 1886,  and  promulgated  in  General  Order 
No.  6,  Headquarters  Corps  of  Engineers,  United  States  Army,  current 
series,  I  have  the  honor  to  submit  the  following  report : 

The  only  case  known  to  me  in  this  district  is  that  of  the  Lambert's 
Point  light-house  site  in  Norfolk  Harbor  (see  accompanying  map),  which 
is  "  used  and  occupied^  to  a  certain  extent  by  the  coal  pier  of  the  Nor- 
folk and  Western  Bailroad  Company,  that  extends  from  the  mainland 
out  to  the  light-house.  It  is  understood  that  this  is  done  by  permis- 
sion of  the  proper  authority,  and  that  the  property  is  not  injured  thereby. 
Very  respectfully  your  obedient  servant, 

F.  A.  HnocAN, 


The  Chief  of  ENamEERS,  IT.  S.  A. 


Captain  of  Engineers, 
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report  op  colonel  q.  a.  gillmore,  corps  of  engineers. 

United  States  Engineer  Office, 

New  YorJcy  November  5, 1887. 
Sir:  In  compliance  with  General  Orders  Ko.  6,  Headquarters  Corps 
of  Engineers,  series  1887,  on  the  sabject  of  piers,  breakwaters,  locks, 
dams,  etc.,  built  or  made  by  the  United  States  in  aid  of  commerce  or 
navigation,  and  used,  occupied,  or  injured  by  a  corporation  or  an  in- 
dividual, etc.,  I  have  the  honor  to  report  as  follows,  viz : 

SAVANNAH  HARBOB  AND  BIYER,  GEORGIA. 

The  works  of  improvement  known  as  ^*  Cross  Tides  Dam,"  ^'  Fig  Island 
Jetty,^  "Philbrick's  Cut  Dam,"  and  "Big  Gap  Dam,"  all  located  within 
a  few  miles  of  the  city  of  Savannah,  have  been  repeatedly  injured  to 
some  extent  by  the  removal  of  portions  of  the  riprap  stone  used  in 
their  construction.  The  stone  is  thrown  off  the  dams  by  unknown  per- 
sons to  permit  the  passage  of  small  boats. 

ALTAHAHA  RIVER,  OEOBGIA. 

The  training-wall  built  by  the  United  States  at  Beard's  Bluff  Bar 
has  been  damaged  by  unknown  persons,  by  the  removal  of  riprap 
stone  from  the  crest,  to  afford  passage  for  small  boats. 

The  above  are  the  only  instances  known  to  me  in  which  works  built 
by  the  United  States  in  aid  of  commerce  or  navigation  have  been  "  used, 
occupied,  or  injured." 

Very  respectfully,  your  obedient  servant, 

Q.  A.  Gillmore, 

Colonel  of  ETigineerSy 
Bvt.  Maj.  Om.,  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  CAPTAIN  W.  M.  BLACK,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Jacksonville^  Flo.,  July  20, 1887. 

Sib:  In  compliance  with  General  Orders  No.  6,  Headquarters  Corps 
of  Engineers,  Washington,  June  1, 1887, 1  have  the  honor  to  report  as 
follows,  viz: 

The  small  house  and  wharf  erected  on  the  piles  over  the  east  jetty  at 
Volusia  Bar,  St.  John^s  River,  Florida,  by  Mr.  Falana,  and  occupied  by 
him  as  light-keeper  for  the  steamboat  companies,  as  reported  by  Gapt. 
William  T.  Eossell,  Corps  of  Engineers,  January  20, 1885,  still  exists. 
Since  the  establishment  of  Volusia  Bar  Lights  by  the  United  States 
Mr.  Falana  has  been  employed  as  tender  to  the  range-lights. 

No  injury  has  resulted  to  the  works  at  Volusia  Bar  by  reason  of  this 
occupation. 

In  Saifit  Augustine,  Fla.,  six  wharves,  two  houses,  and  three  sets  of 
ways  for  repairing  vessels  have  been  built  over  and  against  the  sea- 
wall built  by  the  CTnited  States  in  1841  to  1854.  Permits  for  building 
some  of  these  wharves,  etc.,  have  been  issued  by  the  city  authorities. 
Under  the  law  of  the  United  States  and  of  the  State  of  Florida,  the 
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United  States  owns  the  riparian  rights  along  the  entire  length  of  this 
wall.    Ko  special  injnry  is  done  to  the  wall  itself  by  these  stmctares. 
Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain  of  Engineers, 
The  OmBP  OP  Engineers,  U.  S.  A. 


REPORT  OP  MAJOR  A  N.  DAMRELL,  CORPS  OP  ENGINEERS. 

XJotted  States  Engineer  Oppioe, 

MoUle,  Ala.,  July  22, 1887. 

Sir  :  In  compliance  with  General  Orders  Ko.  6,  dated  Jane  1, 1887, 1 
have  the  honor  to  submit  the  following  report: 

In  January,  1883,  ^<  Farr  Slough,"  situated  about  44  miles  above  the 
mouth  of  Pearl  Elver,  Mississippi,  and  271  miles  below  Jackson,  Miss., 
was  closed  under  direction  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
by  driving  piles  across  the  head  and  felling  large  trees  into  the  slough 
immediately  below  the  piling,  in  order  to  confine  all  the  water  of  the 
main  river  in  one  channel. 

During  the  months  of  December,  1884,  and  January,  1885,  Mr.  — 
Weston,  a  saw-mill  owner^  at  Logtown,  on  East  Pearl  Elver,  removed 
a  number  of  these  piling,  cut  the  balance  down  to  a  dead  low-water 
level,  and  removed  the  trees  felled  in  below.  He  also  removed,  by 
blasting^  the  greater  part  of  an  island  situated  at  the  head  of  the 
slough,  so  as  to  open  a  clear  channel  for  running  saw-logs  to  his  mill. 

Since  the  opening  of  this  slough  by  Mr.  Weston,  that  portion  of  the 
main  river  immediately  below  the  slough  down  to  Home's  Bayou,  a  dis- 
tance of  6  miles,  has  shoaled  considerably,  as  it  is  estimated  that  fully 
one-half  of  the  volume  of  water  goes  through  the  elough  and  is  lost  to* 
that  part  of  the  river  used  for  purposes  of  navigation. 
Very  respectftOly,  your  obedient  servant, 

A.  N.  Damrell, 

Mai(yr  Engineers. 

The  Ohiep  op  Engineers,  TJ.  S.  A. 


REPORT  OF  CAPTAIN  SMITH  S.  LEACH,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Memphis^  Tenn.^  June  21, 1887. 
Sir  :  Beferring  to  General  Orders  No.  6,  Headquarters  Corps  of  En- 
gineers, current  series,  I  have  the  honor  to  state  that  the  only  work  un- 
der my  charge  which  is  used  or  occupied  by  individuals  or  corporations 
is  the  levee  on  the  Plumb  Point  Beach,  which  is  used  by  the  community 
generally  as  a  foot- path,  by  which  use  no  injury  is  done.  A  small  part 
of  this  levee  was  built  on  the  line  of  an  old  turnpike,  and  this  portion 
is  occasionally  driven  over  by  persons  who  have  not  become  acquainted 
with  the  new  road  provided.  Ko  appreciable  injury  has  been  done  as 
yet  by  this  use,  nor  is  any  likely  to  be. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 
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REPORT  OP  CAPTAIN  WILLIAM  T.  ROSSELL,  CORPS  OP  ENGINEERa 

United  States  Engineer  Office, 

MemphiSy  Tmn.,  July  20, 1887. 
Sir  :  In  obedience  to.  General  Orders  STo.  6,  Headquarters  Corps  of 
Engineers,  United  States  Army,  Washington,  D.  C,  Jane  1,1887, 1  have 
the  honor  to  report  as  follows : 

The  only  public  works  bnilt  or  made  by  the  United  States  in  aid  of 
commerce  and  navigation  injured  by  the  people  are  the  levees. 

These  are  used  as  public  roads,  and  by  this  means  are  gradually  worn 
down.  Horses,  cattle,  and  hogs  are  allowed  on  them,  doing  much  dam- 
age, especially  the  latter. 

There  are  in  existence  State  laws  under  which  these  afEftirs  come, 
but  in  many  cases  they  are  not  fully  enforced. 
Very  respectfully,  your  obedient  servant, 

Wm.  T.  Bossell, 
Captain  ofEngineen. 
The  Ohief  of  Engineers,  U.  S.  A« 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERa 

Engineer  Office,  United  States  Army, 

Saint  Paulj  Minn.y  July  5, 1887. 
Sir  :  I  have  the  honor  to  submit  the  following  report,  in  obedience 
to  General  Orders  Ko.  6,  Headquarters  Oorps  of  Engineers,  Washing* 
ton,  D.  0.,  June  1, 1887.    Th&  report  covers  facts  to  date. 

FALLS  OF  saint  ANTHONY,  MINNESOTA. 

The  preservation  of  the  Falls  of  Saint  Anthony  was  undertaken  by 
the  United  States  in  1870,  since  which  time  the  Government  has  ex- 
pended upon  this  work,  including  a  sluice  for  the  passage  of  saw-logs, 
$615,000.  The  plea  for  the  appropriations  was  that  the  destruction  of 
the  falls  would  be  followed  by  destruction  of  navigation  on  the  Missis- 
sippi Biver  above  them.  There  has  not  been,  however,  any  navigation 
by  steamboats  for  76  miles  above  the  falls  for  several  years  past.  The 
works  constructed  by  the  Government  at  the  falls  are : 

1.  A  concrete  dike  underneath  the  limestone  ledge  extending  across 
the  river  along  a  line  a  short  distance  above  the  crest  of  the  falls,  to 
cut  off  seams  and  strata  which  might  permit  the  passage  of  water 
through  the  sand-rock  underlying  the  limestone. 

2.  A  timber  apron  and  wing,  to  prevent  the  wearing  away  of  the 
sand-rock  at  the  foot  of  the  falls  and  consequent  recession  of  the  lime- 
stone ledge. 

3.  Two  folding  dams,  designed  to  maintain  during  the  winter  sufficient 
depth  of  water  upon  the  limestone  ledge  to  prevent  injurious  action 
upon  it  of  frost  and  ice. 

4.  A  sluice  at  the  west  side  of  the  apron  for  the  passage  of  saw-logs. 
The  concrete  dike  and  the  flooding-dams  were  completed  in  1876,  the 

timber  apron  and  wing  in  1878,  and  the  log-sluice  in  1879.  The  appro- 
priations by  Congress  since  1878  (that  for  the  log-sluice  excepted)  have 
been  applied  in  repairing  and  strengthening  the  apron  and  wing. 
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In  the  fall  of  1881,  and  during  the  winter  following,  one  Bassett,  of 
Minneapolis,  and  others  associated  with  him,  deposited  large  quantities 
of  rock,  gravel,  and  earth  in  the  main  channel  of  the  river  on  the  west 
side  and  just  above  the  apron.  The  material  thus  deposited  was  at 
one  point  18  feet  in  height  above  low  water  and  formed  an  immense 
dike,  narrowing  the  channel  width  by  118  feet.  The  effect  of  the  de- 
posit was  not  only  to  practically  block  the  entrance  to  the  log-sluice, 
but  also  to  concentrate  the  flow  of  water  into  the  easterly  angle  formed 
by  the  apron  and  wing,  the  weakest  and  most  exposed  point  of  the 
works.  The  floods  of  the  following  spring  worked  great  injury  to  the 
apron  and  wing  in  consequence,  and  extensive  repairs  and  additions  to 
the  defensive  works  became  necessary  on  the  part  of  the  Government. 

During  the  winter  of  1881  and  1882  an  attempt  was  made  by  parties 
claiming  the  right  to  the  water-power  on  the  east  side  of  the  river  to 
tannel  under  what  is  known  as  Famham  and  Lovejoy's  mill-pond  at  a 
I>oint  about  50  feet  below  (downstream  from)  the  United  States  works, 
the  object  being,  apparently,  to  obtain  a  race  under  that  pond.  This 
attempt  was,  however,  discontinued  in  consequence  of  an  iigunction 
served  at  the  instance  of  Famham  and  Lovejoy,  or  by  their  attorney. 

The  tunneling,  however,  progressed  far  enoagh  to  expose  a  small  face 
of  the  sand-rock  to  the  action  of  high  water,  and  the  erosion  has,  since 
the  winter  of  1882,  caused  a  recession  of  the  limestone  ledge  at  this  point 
of  about  40  feet 

,  As  this  recession  approaches  the  United  States  works  the  latter  are 
more  and  more  endangered. 

As  soon  as  Mr.  Bassett's  action  was  discovered  he  was  notified  to  de- 
sist. As  he  persisted  in  depositing  the  material,  the  case  was  referred 
to  the  Department  of  Justice,  and  about  the  Ist  of  April,  1882,  pro- 
ceedings were  commenced  before  the  United  States  district  court  to 
compel  the  removal  of  the  material. 

After  the  taking  of  long  and  tedious  testimony  the  deposits  were 
finally  removed,  as  required,  in  the  summer  and  fall  of  1883.  Mr.  Bas- 
sett  sustained  some  pecuniary  loss  in  consequence  of  being  obliged  to 
remove  the  material.  Beyond  this  nothiug  was  done.  The  United 
States  attorney,  in  January,  1882,  expressed  the  opinion  that  no  action 
under  the  law  could  be  brought  against  Mr.  Bassett  farther  than  that 
necessary  to  compel  removal  of  the  deposits. 

This  case  was  reported  in  the  Annual  Beports  of  the  Chief  of  En- 
gineers for  1882  and  1883 ;  also  in  special  letters  from  this  office  dated 
February  11, 1882,  and  April  30, 1882. 

The  running  of  loose  saw-logs  in  large  numbers  over  the  apron,  in- 
stead of  through  the  sluice  built  for  the  purpose  of  receiving  the  logs 
in  order  to  save  the  apron,  occurred  at  different  times  between  1880  and 
1882.  The  logs  were  sheered  by  the  Mississippi  and  Bum  Biver  Boom 
(Company  into  the  pond  of  the  Minneapolis  Mill  Company.  From  this 
pond  they  were  to  be  sluiced  over  the  falls,  to  be  received  by  the  Saint 
Paul  Boom  Company.  The  two  companies,  it  appeared,  differed  as  to 
the  responsibility  of  driving  the  logs  to  the  sluice ;  in  consequence, 
many  millions  of  feet  of  logs  escaped  over  the  apron,  giinding  and 
wearing  the  latter  in  their  descent.  In  some  cases  it  was  claimed  that 
the  booms  above  the  falls  broke  under  the  pressure  of  accumulations  of 
logs  and  of  freshets.  An  injunction  was  finally  obtained  from  the 
United  States  court  in  March,  1882,  restraining  the  running  of  logs 
over  the  apron,  and  the  agent  of  the  Minneapolis  Mill  Company  shortly 
afterwards  connected  the  company's  pond  with  the  sluice,  thus  reduc- 
ing the  trouble  from  the  logs.    During  the  summer  of  lo85,  however, 
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large  numbers  of  logs  were  tamed  orer  the  apron.  The  matter  was  re- 
ferred to  the  then  United  States  district  attorney,  who,  after  investi- 
gation, appeared  to  be  of  opinion  that  the  logs  were  not  intentionally 
tamed  over  the  falls  by  their  owners.  Daring  the  sammer  of  1886 
some  saw-logs  were  also  tamed  over  the  apron. 

MISSISSIPPt  RIYER,  ABOVE  THE    FALLS  OP  SAINT  ANTHOUTT,  MnWE- 

SOTA. 

From  such  information  as  I  can  gather,  it  appears  that  in  the  spring 
of  1875  lambermen  cat  the  brash  aad  stone  dams  constmcted  by  the 
Ooverament  for  the  improvement  of  navigation  at  the  Thoasand  Islands, 
near  Saint  Oload.  The  dams  were  broken  through  in  order  to  get  the 
logs  oat  of  the  pockets  formed  by  the  dams  and  islands,  that  mode  of 
procedare  being  more  profitable  to  the  lambermen  than  taking  the  logs 
oat  in  any  other  way. 

It  also  appears  from  the  records  of  this  o£Bce  that  in  the  spring  of 
1878  log-drivers  committed  similar  depredations  at  the  dams  con- 
structed by  the  Government  at  Brown's  Island,  Haughton's  Flats,  and 
Lily  Pond  Islands.  Also,  that  the  drivers  pulled  down  several  of  the 
sign-boards  placed  at  these  dams,  these  sign-boards  having  lettered  on 
them  an  extract  fh)m  the  act  of  Gongress  approved  August  14, 1876, 
prescribing  the  penalty  for  such  depredations. 

The  officer  in  charge,  Major  Farquhar,  represented  the  matter  of  the 
damage  to  the  work  at  Haughton's  Flats  to  the  Department  May  2l, 
1878,  and,  at  the  request  of  the  Chief  of  Engineers,  the  honorable  At- 
torney-General, on  the  3d  of  June,  directed  the  United  States  attorney 
for  Minnesota  to  examine  into  the  matter.  It  seems  that  satisfactory 
evidence  could  not  be  produced  against  the  guilty  parties. 

THE  YELLOW  BANKS,  CHIPPEWA  RIYER,   WISOONSIN. 

During  the  faXL  of  1885,  or  the  winter  following,  some  of  the  timber 
ties  of  the  protection  wall  at  the  Yellow  Banks  were  stolen.    EflForts 
were  made  to  discover  the  guilty  parties,  but  without  success. 
Very  respectfully^  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Engineen. 
The  Ghief  OF  Engineers,  TJ.  S.  A. 


REPORT  OP  BIAJOR  JAMES  C.  POST,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Cincinnati^  OhiOy  December  14, 1886. 

Oeneral:  Incompliance  with  General  Orders,  No.  6^  currentserie& 
Corps  of  Engineers,  I  have  to  report  that  so  far  as  can  he  ascertainea 
there  are  no  *'  piers,  breakwaters,  locks,  and  dams,  or  other  structures 
built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation 
used,  occupied,  or  injured  by  a  corporation  or  an  individual  ^  in  the  dis- 
trict of  which  I  have  charge,  except  upon  the  Kentucky  Biver  at  Dam 
No.  4. 

The  State  of  Kentucky*  in  ceding  the  five  locks  and  dams  upon  the 
Kentucky  River  to  the  United  States  in  1880,  reserved  the  right  or 
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privilege  of  the  Kentucky  Biver  Mills  to  use  the  water-power  at  Dam 
No.  4,  whioh  right  or  privilege  was  granted  the  said  corporation  before 
the  act  of  cession  for  ninety-pine  years,  beginning  July  10, 1878.  Since 
this  dam  has  been  in  the  possession  of  the  United  States  it  has  been 
rebuilt,  the  corporation  named  bearing  the  expense  of  the  repairs  re- 
quired, at  the  same  time,  on  that  portion  of  it  where  the  water  is  taken 
from  the  pool  for  their  benefit.  The  act  of  the  State  of  Kentucky  grant- 
ing the  privilege  provides : 

That  in  the  erection  of  sach  BtraotnreB  and  the  oonstrnction  of  each  flames  and 
other  appliances  the  said  Kentucky  River  Mills  are  to  be  responsible  for  any  injniy 
to  said  dam  arising  therefrom :  And  provided  further.  That  they  are  not  to  have  or  nse 
said  water  to  the  prejudice  and  injury  of  the  nayi^ation  of  said  river,  it  being  dis- 
tinctly understood  that  it  is  the  surplus  water  which  can  be  snared  from  the  dam 
without  injury  to  navigation  that  is  nereby  leased  and  conveyed. 

This  company  occupies  10  acres  of  land  which  formerly  belonged  to 
the  State  of  Kentucky,  but  under  the  act  of  cession  became  the  prop- 
erty of  the  United  States,  and  lies  adjacent  to  the  abutment  end  of  the 
dam.  For  the  privileges  granted  as  stated  the  company  were  to  pay 
to  the  commissioners  of  the  sinking  fund  of  the  St^te  $180  annually 
upon  the  1st  day  of  July  until  the  end  of  the  term  of  the  lease.  ISo 
rental  has  been  collected  by  the  Government  since  it  has  had  possession 
of  the  locks  and  dams. 

Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major  of  JEngineers. 
Brig.  Oen.  James  G.  Duane, 

Chief  of  Engineers^  U.  8.  A» 


REPORT  OF  major  AMOS  8TICKNEY,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

LouisviUe^  Ky.^  February  4, 1887. 
General  :  I  have  the  honor  to  report  that  there  are  no  known  in- 
stances of  injury  by  individuals  or  corporations  of  structures  or  works 
built  or  made  by  the  United  States  in  aid  9f  commerce  or  navigation 
within  the  district  under  my  charge.  There  are  a  number  of  instances 
of  occupation  of  ground  belonging  to  the  Louisville  and  Portland 
Canal  as  detailed  in  appended  report  of  Mr.  Thos.  H.  Taylor,  superin- 
tendent of  the  canal.  The  occupation  of  this  ground  in  no  wise  in- 
terferes with  the  navigation  of  the  canal. 

Very  respectfully,  your  obedient  servant, 

Amos  Sticknet, 
M4yor  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


RBPORT  OF  MR.  THOS.  H.  TAYLOR,  SUPERINTENDEKT  LOUISVILLB  ASD   PORTLAND 

CANAL. 

LOUISVILLB,  Et.|  January  4, 1887. 

Sir  :  Below  please  find  report  in  answer  to  yonr  letter  and  in  compliance  with  pro- 
-vision  of  the  nver  and  harbor  act  of  1886. 

Beginning  at  the  head  of  the  canal,  first,  a  \^n  on  south  side  canal  aboat  80  feet 
by  4^  feet  was  excavated  and  is  in  use  by  Byrne  and  Speed,  lying  between  railroad 
bridge  at  Fifteenth  street  i^nd  the  upper  guard  gates  of  the  canu*   A  coal  elevator 
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at  Fourteenth  street,  250  by  40  feet,  it  also  built  on  canal  gronnds,  and  ia  in  me  by 
samepiLrtiee.  The  right  to  the  occapancy  was  granted  by  the  Louisville  and  Port- 
land Canal  before  it  became  Government  property,  and  license,  since  acquired,  has 
been  granted  and  continued  by  the  United  States  Government  or  its  agents.  This  is 
an  on  the  south  side.  Ttie  Louisville  Cement  Company  occupy  on  north  side  above 
the  Eighteenth  Street  Bridge  about  100  by  150  feet,  on  which  are  erected  some 
frame  luieds  for  storage  of  staves  and  heading  for  the  barrels  in  which  is  packed  the 
cement,  for  use  of  which  they  pay  $30  per  year.  The  company  has  a  narrow-guage 
road  over  which  is  hauled  the  rock  from  their  quarry  above  the  railroad  brid&e  to 
their  mill  in  Shippingport,  passiuff  a  short  distance  below  the  Eighteenth  Street 
Bridge  alouff  the  Shippingport  road  on  canal  ground,  and  has  been  so  used  for  fifteen 
years.  The  Union  Cement  Company,  by  license  granted  by  Honorable  Bobt.  T.  Lin- 
coln, Secretary  of  War,  November  11, 18H4,  have  the  use  of  a  certain  lot  or  parcel  of 
land,  lying  and  situate  as  herein  desoribed^  beginning  at  a  point  on  the  north  property 
line  of  the  Louisville  and  Portland  Canal  2SSo  east  of  a  stone  in  said  line  common  to 
the  Louisville  Cement  Company  and  the  Union  Cement  and  Line  Company,  thence  at 
right  angles  with  said  property  line  south  4d^  50^  west  70  feet,  thence  parallel  with 
70  feet  from  said  property  line  south  Al^  10'  east  145  feet,  thence  at  right  angles  west 
ASP  50^  east  70  feet,  Uience  with  said  property  line  north  41^  10'  west  to  the  begin- 
ning, for  use  and  occupancy  of  which  the  said  company  pay  $5  per  annum.  This 
license  to  be  subject  to  withdrawal  at  any  or  all  times.  Botn  of  these  companies  have 
a  runway  over  the  canal  bank  to  the  water  by  which  the^  load  the  cement  on  boats, 
license  for  these,  granted  by  Colonel  Merrill,  Corps  of  Engineers,  United  States  Army, 
revocable  at  any  time.  The  K.  and  I.  Bridge  Company  Kailroad  are  partlv  on  canal 
property,  around  what  is  known  as  the  Skene  property,  and  occupy  some  of  the  canal 
ground  between  Thirty-second  and  Thirty-third  streets  for  piers  and  trestle-work  of 
bridge,  license  for  use'of  which  was  granted  bjr  Secretary  of  War.  On  the  canal  land 
opposite  lower  basin  at  the  locks  is  an  old  building  belonging  to  the  canal,  which  is 
leased  to  W.  H.  Slaughter  for  |62.50  per  annum,  and  used  as  pipe  works. 
Respectfully, 

Tho.  H.  Tayix>r, 
Superintendent  Louisville  and  Portland  CandL 
Major  Amos  Stickkey, 

Corpe  of  SngineerBf  U.  8.  A. 


EEPOET  op  captain  JAMES  B.  QUINN,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Duluth,  Minn, J  January  10, 1887. 

General:  In  parsuance  with  instractions  contained  in  General  Or- 
der No.  6,  Headqaarters  Corps  of  Engineers,  Washington,  November 
29, 1886, 1  have  the  honor  to  report  that  the  only  damage  to  Govern- 
ment piers  or  other  constructions  for  the  benefit  of  navigation  in  my 
district  resulting  from  collisions  or  other  similar  causes  was  a  damage 
valued  at  about  $200,  caused  by  the  steam  barge  Iran  CAt^  colliding 
with  the  south  pier  of  the  Duluth  Canal  or  harbor  entrance.  From  all 
the  information  I  have  been  able  to  collect,  this  collision  appears  to  have 
been  accidental  and  due  to  the  vessel  refusing  to  answer  her  helm  in 
consequence  of  a  current  out,  deflecting  the  vessel  out  of  its  course. 
Very  respectfully,  your  obedient  servant, 

James  B.  Quinn, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


report  of  captain  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERa 

United  States  Engineer  Office, 

MilwauJceej  Wis.y  June  9, 1887. 
Sir  :  In  accordance  with  General  Orders  No.  6,  Headquarters  Corps 
of  Engineers,  United  States  Army,  Washington,  D,  Q.,  June  l^  1887, 
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relatiTe  to  sectiou  4  of  the  act  of  Angnst  5,  1886,  making  appropria- 
tions for  the  construction,  repair,  and  preservation  of  certain  public 
works  on  rivers  and  harbors,  and  for  other  purposes,  I  have  the  honor 
to  sabmit  herewith  reports  upon  the  use,  occapancj^,  or  injury  by  a^cor- 
poration  or  an  individual  of  piers,  breakwaters,  etc.,  built  by  the  United 
States  in  aid  of  commerce  or  navigation  at  the  following  harbors  under 
my  charge 

Marquette  Harbor,  M ichi gan ;  Menomonee,  Ahnapee,  Manitowoc,  and 
Sheboygan  Harbor,  Wisconsin. 

very  respecuolly,  your  obedient  servant, 

Chas.  B.  L.  B.  Davis, 


The  Ghief  of  Engineebs,  IT.  S.  A. 


Captain  of  Engineers. 


SHEBOTaAN  HABBOB,  WISCONSIN. 

About  220  feet  of  the  north  pier  at  this  harbor  is  used  by  fishermen 
in  removing  fish  from  their  boats  to  fish-houses,  but  without  damage  to 
the  pier.  These  fish-houses  are  situated  on  the  beach  that  has  formed 
since  the  piers  were  built,  and  rent  is  paid  for  their  use  to  the  owner 
of  the  land.  It  is  understood  that  the  portion  of  the  pier  inside  of  tide 
shore-line  was  ceded  to  this  owner  on  condition  that  it  should  be  kept 
in  repair  without  expense  to  the  United  States. 

About  200  feet  of  the  south  pier  was  for  many  years  occupied  by  the 
Sheboygan  and  Fond  du  Lac  (now  Chicago  and  Northwestern)  Bailroad 
Company. 

It  is  understood  that  the  railroad  company  holds  a  perpetual  lease 
from  the  city  of  Sheboygan  for  this  portion  of  the  pier  upon  the  con- 
dition of  keeping  it  in  repair.  It  is  now  in  a  dilapidated  condition, 
and  apparently  abandoned  by  the  railroad  company.  It  should  be 
placed  in  good  repair  by  the  local  authorities  or  the  railroad  company. 
The  United  States  has  not  rebuilt  the  superstructure  over  this  part  of 
the  pier,  or,  so  far  as  known,  made  repairs  to  the  same. 


MANITOWOO   HAEBOB,  WISCONSIN. 

The  Goodrich  line  of  steamers  use  the  five  inner  cribs  at  this  harbor 
for  a  permanent  landing  wharf.  As  the  company  keeps  this  portion  of 
the  pier  in  repair,  and  as  these  cribs  are  now  entirely  within  the  shore- 
line, there  seems  to  be  no  objection  to  such  occupancy  by  the  steam- 
boat company. 


AHNAPEE  HABBOB,  WISCONSIN. 

In  the  river  and  harbor  act  of  August  6, 1886,  there  is  a  proviso  that  no 
part  of  the  money  appropriated  for  improving  the  harbor  at  Ahnapee 
shall  be  expended  until  the  wharfage  over  the  Government  piers  at  that 
port  shall  be  made  free. 

The  south  pier  at  this  harbor  is  used  as  a  landing  dock  by  the  steam- 
boat, which  stops  there  six  times  a  week.  The  owner  of  the  land  on 
both  sides  of  the  harbor  piers  has  a  warehouse  just  in  rear  of  this 
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pier  and  makes  certain  charges  for  handling  freight  These  chai^;ea 
are  denominated  <^  Oars  "  on  the  bills,  and  it  was  thonght  were  ware- 
hoase  and  storage  charges,  and  not  wharfage,  but  Mr.  C.  O.  Boalt,  the 
own<?r  of  the  land  and  warehouse  in  question,  has  asserted  distinctly 
that  his  charges  are  for  wharfage ;  so  further  work  at  this  harbor  is  at 
present  stopped* 


MENOMONEE  HARBOR,  WISCONSIN. 

The  Menomonee  Biver  Lumber  Company  have  been  in  the  habit,  for 
several  years  past,  of  using  the  south  pier  at  this  harbor  for  storing 
lumber,  which  is  piled  from  12  to  16  feet  high,  leaving  a  clear  space  of 
about  2  feet  in  width  on  the  channel  side,  but  projecting  many  feet  be- 
yond the  south  or  lake  side  of  the  pier. 

The  pier  is  also  used  for  mooring  their  barges  while  being  made  up 
into  tows,  the  pounding  of  which  does  some  damage  to  &e  piers  in 
rough  weather. 

This  unauthorized  and  improper  use  of  the  south  pier  was  referred 
to  in  my  annual  report  for  the  year  ending  June  30, 1886,  in  which  I 
recommend  that  the  Government  should  suspend  further  work  at  this 
harbor  unless  the  practice  was  discontinued. 


MARQUETTE    HARBOR,  HICHIGAN. 

The  Common  Council  of  the  city  of  Marquette  passed  an  ordlnanoe 
September  4,  1886,  establishing  harbor  limits  within  which  ripariaa 
owners  were  to  be  allowed  to  erect  docks,  wharves,  and  other  structures. 

In  accordance  with  instructions  of  the  Department,  I  made  a  report 
upon  these  harbor  limits  established  by  the  common  council  in  a  letter 
dated  October  18,  1886.  This  report  was  to  the  effect  that  the  lines 
laid  down  were  injudiciously  established,  were  a  serious  encroachment 
upon  the  available  harbor  space,  and  very  detrimental  to  the  use  of  the 
harbor  as  a  harbor  of  refuge. 

In  a  report  upon  this  same  subject,  dated  December  13, 1886, 1  stated : 

George  L.  Burtia  has  a  lumber  ^harf  at  this  harbor,  built  parallel  to  the  break- 
water for  a  distance  of  547  feet,  with  an  ell  at  right  angles  extending  within  60  feet  of 
the  breakwater,  inclosing  an  area  of  six  acres  adjacent  to  the  shore-end  of  the  break- 
water. In  addition  to  this,  in  summer  a  log-boom  is  established  inclosing  abont  four 
acres  more,  one  end  of  the  boom  being  chained  to  the  snubbine-post  of  the  break- 
water. The  wharf  and  boom  thus  extend  along  more  than  one-half  of  the  length  of 
the  breakwater. 

Since  then  Burtis  has  built  another  dock  412  by  100  feet,  65  feet  be- 
yond his  lumber  wharf,  thus  further  encroaching  on  the  available  har- 
bor space. 


report  of  captain  w.  l.  marshall,  corps  of  engineera 

United  States  Engineer  Office, 

Milwaulcee,  TTw.,  January  10,  1887. 
Sir  :  In  accordance  with  the  requirements  of  General  Orders  No,  6, 
Headquarters  Corps  of  Engineers,  Washington,  D.  C,  Kovember  29, 
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188G,  and  of  section  4  of  the  river  and  harbor  act  approved  August  5, 
1886, 1  have  the  honor  to  make  the  following  detailed  report  for  the 
works  in  my  charge: 

L  HARBORS  OF  RACINE,  KENOSHA,  ANB  MILWAUKEE,  AND  HARBOR 
OP  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN,  AND  HARBOR  OF 
WAUKEOAN,  ILLINOIS. 

None  of  the  piers,  breakwaters,  or  other  structures  built  or  made  by 
the  United  States  for  the  Improvement  of  these  harbors  are  used,  occu- 
pied, or  injured  by  any  corporation  or  individual. 

n.  FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 

Wisconsin  River. — ^No  use,  injury,  or  occupancy  of  the  works  con- 
structed on  the  river  is  made  or  maintained  by  indviduals  or  corpora- 
tions. 

Fox  River  from  Portage  to  Oreen  Bay^  including  the  Portage  Canal. — 
The  works  for  the  improvement  of  the  Fox  Biver  create  and  maintain 
valuable  water-powers  at  various  points  where  dams  have  been  built  by 
the  Government,  which  powers  are  used  by  the  companies  and  individ- 
uals. 

These  water-powers  were  originally  developed  under  charters  to  in- 
dividuals and  corporations,  granted  by  the  legislature  of  the  State  of 
Wisconsin,  and  when  the  various  works  for  maintaining  the  slack  water 
navigation  of  the  Fox  Kiver  passed  by  purchase  from  the  Oreen  Bay 
and  Mississippi  Canal  Company  into  the  hands  of  the  United  States,  in 
1872,  the  water-powers  created  by  them  were  not  purchased  by  the 
Government,  but  remained  in  the  possession  and  use  of  the  owners 
thereof  at  the  time  of  the  purchase.  Since  the  purchase  by  the  TJnited 
States  many  of  the  works  have  been  rebuilt,  but  no  new  water-powers 
have  been  created,  nor  any  power  then  existing  increased  by  raising 
the  height  of  dams  or  otherwise.  The  right  to  use  the  water-powers 
maintained  by  the  works  is  subject  to  the  requirements  of  navigation, 
i.  e.,  only  the  surplus  water  not  needed  for  navigation  can  be  taken. 

During  the  past  low-water  season  (1880)  the  mills  taking  water  from 
the  pools  above  the  Appleton,  Kankauna,  and  Menasha  dams  took 
water  in  excess  of  the  low- water  discharge  of  the  Fox  Biver,  thus  draw- 
ing down  the  levels  of  these  pools  below  the  crests  of  their  respective 
dams,  much  to  the  injury  of  navigation,  which  was  nearly  entirely 
destroyed,  and  to  the  injury  of  the  dams  themselves,  by  exposing 
their  crests  to  the  air  and  to  consequent  decay.  A  demand  was  made 
upon  these  millers  to  cease  taking  water  when  the  levels  were  reduced 
to  the  crests  of  the  dams,  which  request  was  disregarded,  and  on  my 
application,  approved  by  the  War  Department,  the  Department  of  Jus- 
tice has  instituted  proceedings  in  the  CTnited  States  (circuit)  court  for 
the  eastern  district  of  Wisconsin  against  the  water-power  owners  at 
Neenah  and  Menasha  as  a  test  case,  to  protect  the  rights  of  the  public 
and  of  the  United  States  against  this  practice  of  the  mills,  and  to  de- 
fine the  limit  below  which  the  mills  cau  not  take  water  for  hydraulic 
purposes. 

The  water  is  taken  from  the  river  and  canals  by  the  parties  entitled 
to  its  use  at  their  own  expense,  and  the  flumes,  where  they  cut  through 
the  Government  works,  must  be  in  accordance  with  plans  approved  by 
the  United  States  officer  in  charge  of  the  works,  constructed  so  as  not 
to  injure  or  endanger  the  work. 
BNG  88 172 
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The  extent  of  sach  ase  of  water-powers  maintained  by  the  Govern- 
nent  is  as  follows  > 

On  the  Upper  Fox  there  is  one  floor-mill  at  Montello,  25-hor8e  power, 
the  power  being  created  by  the  dam  now  owned  by  the  Government. 

This  mill  is  owned  by  Mary  L.  Lewis,  and  the  power  is  leased  from 
the  Green  Bay  and  Mississi])pi  Canal  Company. 

On  the  Lower  Fox,  from  Lake  Winnebago  to  Green  Bay,  there  is  a 
large  number  of  mills,  a  portion  of  which  derive  their  water-powers 
from  the  public  works,  as  follows: 

AT  MSNASHA. 

Hone-power. 

Jones  &,  Rolbrooki  snocessor  to  P.  V.  LawsoD,  flonr-mill GO 

Henry  Hewitt,  Jr. ,  socceseor  to  Menaeha  Chai r  Factory ;  .  90 

John  Schneider,  snecessor  to  Menasha  Mannfacturlug  Company,  sash  and  doors.  60 

D.  T.  H.  McKennon,  successor  to  Davis  dc  McKeunon,  Excelsior SO 

C.  B.  Smith,  barrels 80 

Menasha  Wooden  Ware  Company,  pail  factory 90 

Menasha  Wooden  Ware  Company,  saw-mill 206 

John  Strange,  saw-mill 187 

W.  P.  Hewitt  dt  Co.,  woolen-mill 63 

James  Little  dt  Sons,  maohine-shop 19 

Webster  Manufacturing  Company,  chairs,  hubs,  and  spokes ..•  SO 

George  Whiting,  successor  to  Gilbert  &,  Whiting,  paper 250 

Menasha  Paper  and  Pulp  Company,  mill  burnt  do  wn  (lease) 150 

Total  at  Menasha 1,335 

In  addition  to  above,  Mr.  P.  Y.  Lawson  has  leased  water-power  to 
the  Gilbert  Paper  Company  on  his  canal,  left  side  of  the  river,  of  230 
horse-power.    The  mill  is  now  building. 

The  water-power  is  maintained  by  the  dam  and  canal  at  Menaaha, 
and  was  conveyed  by  the  Fox  and  Wisconsin  Improvement  Company, 
a  corporation  created  by  the  State  of  Wisconsin,  to  Charles  Doty  and 
Harrison  and  Cartis  Beed,  by  a  contract  dated  July  24.  1855.  <<  It 
being  the  intent  and  meaning  hereof  to  include  all  hydraulic  rights  on 
the  dam  and  canal  above  the  lock  for  all  purposes,  not  to  obstruct  its 
navigation  or  impair  said  canal."  The  water-powers  at  Menasha  are 
owned  or  leased  by  the  successors  of  the  said  Doty  and  Beeds. 

AT  APPLETON,  LEFT  BANK  OF  RIVER. 

Hone-power. 

Appleton  Paper  and  Palp  MiU 300 

Atlas  Paper-MiU 400 

Appleton  Edison  Light  Company 35 

Tlrga  Paper-MiU SSO 

Vnlcan  Pap<ft.MiU 250 

Water^Worka  Company 50 

Total 1,285 

This  water-power  was  originally  created  by  a  wing-dam,  built  under 
the  laws  of  Wisconsiu  by  the  riparian  owner,  Mr.  Theodore  Gonkey. 
Afterwards,  in  1852,  when  the  State  of  Wisconsin  built  the  upper  dam 
at  Appleton  across,  the  river,  for  the  purposes -of  navigation,  it  was 
connected  with  this  wing-dam.  The  present  owners  derive  their  title 
from  Mr.  Gonkey.  The  power  is  now  maintained  by  the  Government 
dam. 
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APPLSTON>  mOHT  BAinC 

Horae-pover. 

Atlas  Paper  Company.. ••••  ...••.•••• .  •••• 700 

Do , 750 

Appleton  Boot  and  Shoe  Company » : 10 

Milter  &  Johnson,  habs  and  spokes 26 

Appleton  Electric-Light  Company 200 

L.  A.  Peifer  dk  Co.,  tannery,  burnt  down 20 

Walters  &,  Baner,  toys^  burnt  down ..^ 25 

Total 1,730 

This  ];)Ower  is  maintained  by  the  Upper  (Government)  Appleton  Dam 
and  the  canal  on  the  right  side^  and  is  leased  or  purchased  from  the 
Qreen  Bay  and  Mississippi  Canal  Oompany. 

AT  APPLETON  LOWER  DAM. 

none-power. 

Richmond  Brothers,  paper-mill,  burnt  down 150 

Pride  &  Son,  successor  to  John  Kose,  pulp-mill 400 

Banoe  &  Hume,  flour ^ 35 

Eagle  Fork  Company,  successors  to  John  August 25 

Electric  Railway  Company 200 

Total 810 

This  power  is  maintained  by  the  Lower  Government  Dam,  and  is  leased 
from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  UTTLB  CHUTB. 

Hone-power. 
John  Yerstegen,  flour-miU '   50 

This  x>ower  is  maintained  by  the  dam  at  Little  Ohnte,  and  is  leased 
from  the  Green  Bay  .and  Mississippi  Canal  Company. 

AT  KAUKAUNA,  LEFT  BANK. 

Hone-power. 

A.  L.  Smith,  successor  to  Franklin  Mills  Company,  flour-mill 60 

Kaakannb  Paper  Company,  eu ceessors  to  H.  A.  Frambach  ( leased) 400 

Kaokaana  Lumber  and  Manufacturing  Company,  successor  to  Janson 50 

American  Pulp  Company,  successor  to  Doan  &  Hobery 200 

Beater  Brothers  (not  running),  hubs  and  spokes 50 

Total 760 

This  water-power  is  created  and  maintained  by  the  dam  at  Kan- 
kaona,  and  is  leaued  from  the  Green  Bay  and  Mississippi  Canal  Com* 
pany. 

AT  KAUKAUNA,  RIGHT  BAXE. 

Hone-power. 

Milwaukee,  Lake  Shore  and  Western  Railway  shops 80 

Joseph  Klein,  flour 40 

Braver,  Smith  &.  Co.,  pulp-mill 400 

Liind  dt  Carlson,  machine-shop 25 

Badger  Paper  Company,  paper  and  pulp  mill 800 

Total ^ ^ 1,345 

This  power  is  obtained  partly  from  that  created  by  the  Kaukauna 
Dam^but  mainly  from  the  works  of  the  Kaukauna  Water  Power  Com- 
pany, which  is  the  successor  to  the  Pox  Eiver  Hydraulic  Manufactur- 
ing Company,  chartered  under  the  general  laws  of  Wisconsin,  April 
20|  J.872f 
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AT  LITTLE  KAUKAX727A. 

S.  S.  Glai'k,  saw-mill,  who  bad  25  horsepower  in  1S84,  has  his  flame 
closed  by  an  embankment. 

This  water-power  is  created  by  the  dam  at  Jjittle  Kaakaona,  and  is 
leased  from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  DE  PERB. 

H6ne*powcr. 

Amdt  Bros.  d&Donseman,  fioar-mtll ••••••••••••••••• 100 

J.  E.  Dunham,  flour-mill 100 

Electric  Light  CooipaDy,  successors  to  Novelty  Manufacturing  Company 95 

8trenfiel(l  £  Co.,  pump  shop 25 

H.  Collette,  owned  by  C.  R.  Merrill,  shingle-mill : 60 

Fox  River  Iron  Company,  shut  down : 100 

J.  S.  Monroe,  burnt  doi\'u,  saw-mill 40 

Gow  d^Co.,  not  running 25 

Total 475 

This  power  is  maintained  by  the  dam  at  DePere  and  by  private  par- 
ties. It  is  held  nnder  grant  from  the  legislature  of  the  State  of  YMb- 
consin,  approved  February  9, 1850,  to  Joshua  F.  Cox  and  his  heirs  and 
assigns  forever,  upon  certain  conditions  as  to  the  construction  and 
maintenance  of  the  lock,  dam,  and  canal  at  the  rapids  at  De  Pere.  The 
individual  powers  were  purchased  or  leased  from  Cox  and  his  successors. 

As  already  stated,  the  Government  or  the  public  had  suffered  no  in- 
jury up  to  July,  1886,  and  had  been  at  no  expense  on  account  of  these 
water-powers.  They  are  held  subject  to  the  rights  of  navigation,  but 
it  appears  that  mill  owners  refuse  to  acknowledge  the  decision  of  the 
officer  in-  charge  as  to  what  the  relative  rights  of  the  water-power  com- 
panies and  water-users  and  the  public  are.  The  mode,  extent,  and  cir- 
cumstances of  the  use  of  the  water-powers  for  industrial  purposes,  as 
far  as  affects  the  interests  of  the  Government  and  of  the  public  in  the 
navigation  of  the  Fox  Kiver,  will  probably  be  authoritatively  decided 
by  the  United  States  courts  in  the  pending  suit  against  the  water-power 
users  at  Neenah  and  Menasha. 

The  owners  of  the  water- povers  under  the  State  charter  are  inclined 
to  sell  or  lease  water  privileges  in  excess  of  the  low-water  discharge  of 
the  Fox  Eiver,  throughout  the  pools  created  by  the  dams  on  the  Fox 
River,  and  can  only  be  restrained  in  this  vicious  practice  by  legal  pro- 
cesSk 

A' copy  of  the  bill  in  equity*  of  the  United  States  against  theWin- 
nebago  Paper  Company  et  al.  accompanies  this  report. 
Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 

Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MAJOR  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Chicago^  111.^  December  24,  1886. 
General  :  To  comply  with  General  Orders  Ko.  6,  Headquarters 
Corps  of  Engineers,  United  States  Array,  November  29, 1886, 1  have 

•Oniittca. 
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the  honor  to  report  as  follows  concerning  the  piers,  hreak waters,  etc., 
built  by  the  United  States  in  aid  of  commerce  or  navigation,  and  used, 
occupied,  or  injured  by  corporations  or  individuals. 

The  only  work  of  the  above  nature  now  in  my  charge  that  will  come 
•within  the  purview  of  this  order  are  certain  of  the  piers  in  and  about 
the  month  of  Chicago  Eiver  that  have  been  built  from  time  to  time  in  ^ 
aid  to  commerce  and  navigation.  The  conditions  in  relation  to  these 
are  essentially  the  same  as  when  reported  upon  by  Major  W.  H.  H.  Ben- 
yaurd,  December  19, 1884. 

I  inclose  herewith  a  tracing  showing  the  location  and  extent  of  the 
piers  built  by  the  United  States  that  are  now  occupied  or  used  by  cor- 
porations or  individuals,  with  the  names  of  the  parties  so  occupying  or 
xmtig  them.   To  catch  the  eye  conveniently  these  cribs  are  tinted  yellow. 

Prior  to  1833  the  Chicago  Eiver  approached  the  lake  near  the  pres- 
ent Illinois  Central  Railway  lands,  thence  it  turned  south,  and  formed 
an  outlet  fully  half  a  mile  from  its  present  mouth.  The  first  improve- 
ment was  commenced  that  year  by  makingacut  through  the  sand-bar 
that  had  been  formed  by  the  action  of  the  waves  produced  by  the  north- 
erly winds.  This  cut  gave  a  straight  outlet  into  the  lake.  About  the 
same  time  a  pier  was  constructed  on  the  north  side,  beginning  at  a  point 
on  the  line  which  is  now  the  center  of  Pine  street,  and  was  about  1,000 
feet  in  length.  A  pier  was  also  constructed  upon  the  south  side  of  the 
river  parallel  to  that  upon  the  north  side,  a  portion  of  which,  however, 
was  afterward  removed  and  replaced  by  a  crib  structure  further  back. 
The  two  lines  were  continued  eastward  into  the  lake  from  time  to  time 
as  appropriations  were  made  therefor.  East  of  the  light- house  on  the 
north  pier  a  portion  of  the  crib- work  was  built  by  the  city  of  Chicago. 
At  some  period  the  Illinois  Central  Eailroad  was  allowed  to  cut  through 
the  south  pier  and  construct  slips  A,  B,  and  C,  as  shown  u]h>u  the  trac- 
ing. 

Daring  all  these  years  the  process  of  accumulation  Jias  been  going  on 
behind  these  piers,  and  by  various  processes  much  valuable  land  has 
become  available  for  commercial  and  manufacturing  purposes.  A  large 
amount  of  capital  is  invested  here  in  these  interests.  The  shore-line 
has  moved  far  into  the  lake  and  the  natural  features  of  the  situation 
entirely  changed. 

EXTENT  OF  CRIB-VTORK  OCCUPIED. 

The  crib-work  on  the  north  side  of  the  river  is  entirely  occupied  by 
corporations  and  individuals,  except  the  easterly  170  feet,  which  was 
built  by  the  United  States  in  1859  for  the  foundation  of  the  light-house. 
Commencing  at  the  western  end,  the  following  is  a  list  of  occupants  and 
the  length  of  frontage  occupied : 


Oocapantfl. 


Kirlc  dk  Company 

Brazil  and  Chicago  Goal  Com-  ? 
P»ny.  S 

Peshtigo  Lumber  Company 

C.  J.  L.  Motirer 

Jobn  I.  Cuileton 

David  WyUe 

Bathbome,  Son  &  Co 

Fuller,  Warren  &Co 

Fits  Simona  &  Gonnell 


Occnpations. 


Soap  mannfactarers  . . 

Coal \ 

Lumber 

...do 

Coal 

do 

Stovo  Trarehonse 

, do 

Lumber 


Extent. 


Feet, 
832 
329 

125 
538 
400 
If.  J 
•       J  52 

r.s 

77 
380 


Owners  of  a^acent  land. 


Kirk. 

McCormick  estate. 
Producers'  Marble  Company. 

Tho  land  occupied  by  these 
.        firms  is  leased  from  the  Cfai- 
f        cago  Canal  and  Dock  Com- 
pany. 
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On  the  Bonth  side  the  United  States  crlbwork,  on  the  westerly  end 
for  ^  distance  of  270  feet,  has  been  partially  replaced  by  a  substantial 
stone  dock,  with  fender  piling,  baiit  by  the  city  of  Ohicago;  thence 
easterly  to  Slip  A  the  United  States  work  has  been  reinforced  by  piling 
backed  with  sheeting. 

The  following  is  a  list  of  occupants  and  the  length  of  frontage  ocen- 
pied: 


OcClipMltS* 

OccopatloDa. 

Extent 

Kemarka. 

Gooderioli  Steamboat Compaoy.. 

JVef. 

600 

219.5 
121 
148 
257 

Owned  by  eitr  of  Chicago  and 
ilichigan  Centzal  Railxtiad. 

niioola  Central 

lUilroad 

Do 

do 

Do 

do 

Lmnber  yarda ••• 

noiaOentral  Kallniad  GoMpaaj 

The  remaining  portion  of  this  sooth  pier  is  reserved,  as  noted  upon 
the  tracing,  for  Oovemment  use.  It  is  devoted  generally  to  the  storage 
of  stone  that  is  to  be  used  for  Ailing  cribs. 

The  superstructure  of  these  occupied  cribs  is,  with  the  exception  of 
one  or  two  places,  in  need  of  general  repairs,  hot  the  substrocture,  so 
far  as  I  can  ascertain,  is  in  good  condition,  and  there  is  every  reason  to 
believe  that  if  let  alone  it  will  remain  so  for  an  indefinite  time. 

As  an  aid  to  navigation  this  work  has  accomplished  well  the  object 
for  which  it  was  constructed,  and  since  it  is  backed  np  by  laud  now  oc- 
copied  by  permanent  buildings  and  industries  it  will  continue  to  sub- 
serve this  purpose  equally  as  well  as  when  first  built,  irrespective  of  the 
condition  of  the  superstructure.  fTo  amount  of  money  spent  upon  re- 
pairs to  the  superstructure  of  these  cribs  will  be  of  any  benefit  to  nav- 
igation in  Chicago  Kiver.  If  the  parties  owning  the  abutting  land  and 
using  these  cribs  desire  the  superstructure  to  be  repaired  in  and  of 
their  own  interests  and  industries,  tliey  should  be  permitted  to  do  this 
in  their  own  way  and  at  their  own  expense. 

The  portion  of  the  south  pier  reserved  for  Oovemment  use  will  before 
long  need  some  repaurs.  This  of  course  should  be  done  at  the  Govern- 
ment expense. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbury, 

Major  J  Corps  of  JEngineerg^ 

Brig.  Gen.  J.  C.  Duanb, 

Chief  of  Engineers^  U.  S.  -4. 


REPORTS  OP  LIEUTENANT<!OLONEL  O.  M.  POE,  CORPS  OF  ENGINEERS. 

1. 

United  States  Engineer  Office, 

Detroit,  Mich.j  December  13, 1886. 

Sir  :  Beferring  to  section  .4  of  <'  An  act  making  appropriations  for 

the  construction,  repair,  and  preservation  of  certain  public  works  on 

rivers  and  harbors,  and  for  other  purposes,"  approved  August  6, 1888, 

and  in  accordance  with  directions  conveyed  by  General  Orders  Ko.  6^ 
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Headquarters  Corps  of  Engineers,  iN'ovember  29,  1886, 1  have  the  honor 
to  make  the  following  report,  viz : 

At  only  two  of  the  works  committed  to  my  charge  are  "  piers,  break- 
waters, locki^,  and  dams  or  other  structures  or  works  built  or  made  by 
the  United  States  in  aid  of  commerce  or  navigation  »  •  •  •  «  used, 
occupied,  or  injured  by  a  corporation  or  by  an  individual.''    •    •    • 

(1)  At  St  Mary^B  Falls  Canal,  the  water  supply  of  the  village  of  Sault 
Ste.  Marie  is  taken  by  means  of  a  pipe  through  the  pier  on  the  south 
side  of  the  canal,  near  the  western  end,  under  permission  granted  by 
a  revocable  license  dated  December  8, 1885,  signed  by  the  Secretary  of 
War. 

By  a  revocable  license  dated  July  31,  1886,  the  Secretary  of  War 
granted  to  the  Board  of  Water  Commissioners  of  the  village  of  Sault 
Ste.  Marie  permission  to  lay  water-mains  through  a  certain  portion  of 
the  grounds  pertaining  to  St.  Mary's  Falls  Canal. 
.  (2)  On  Saginaw  River, — The  works  at  CarroUton  have  frequently 
been  injured  and  partially  destroyed  by  fire,  caused  by  sparks  from 
passing  steam  vessels,  which  use  pine  slabs  for  fuel  and  are  unprovided 
with  spark-catching  devices. 

The  pier  at  Crow  Island  is  often  used  by  the  boom  companies  and 
private  parties  as  a  mooring  place  for  temporary  storage  of  rafts  of 
logs.  An  actual  damage  to  the.  pier  itself  by  reason  of  such  use  and 
occupation  is  not  apparent,  but  the  navigable  channel  opposite  the 
pier  is  obstructed  during  such  occapancy  to  the  extent  of  the  width  of 
the  rafts. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  POB, 


The  Chief  of  Engineers,  U.  S,  A. 


Lieut.  Col.  of  EngineerSj 
Bvt.  Brig.  Gen.j  U.  8.  A. 


2. 

United  States  Engineer  Office, 

Detroit,  Mich.^  August  8, 1887. 

Sir  :  In  compliance  with  the  provisions  of  section  4  of  the  river  and 
harbor  act,  approved  August  5,  1886, 1  have  the  honor  to  report  that 
the  only  cases  in  my  district  where  '^  piers,  breakwaters,  locks,  and 
dams  or  other  structures  or  works  built  or  made  by  the  United  States 
in  aid  of  commerce  or  navigation  are  used,  occupied,  or  injured  by  a 
corporationor  by  an  individual,"have  occurred  at  St.  Mary's  Falls  Canal. 

First,  use.^By  permission  of  the  War  Department,  the  northwestern 
pier  of  the  canal  is  used  by  the  Sault  Ste.  Marie  Bridge  Company  as  a 
landing  place  for  materials  required  in  the  construction  of  the  bridge 
next  referred  to. 

Second,  occupation. — The  Sault  Ste.  Marie  Bridge  Company,  by  vir- 
tue of  authority  granted  by  the  Secretary  of  War,  under  section  2  of 
an  act  entitled  *^  An  act  to  authorize  the  construction  of  a  railroad 
bridge  across  the  Sainte  Marie  Eiver,"  approved  July  8, 1882,  has  en- 
tered upon  the  right  of  way  across  the  canal  and  grounas,  and  is  con- 
structing the  bridge  provided  for. 

Thirdj  tnJKne*.— On  October  15, 1886,  the  steam-barge  Smith  Moore^ 
bound  up,  ran  into  the  lower  gate  of  the  lock  of  1881,  while  the  lock 
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was  emptying,  there  still  being  a  head  of  about  three  feet  in  the  lock- 
chamber. 

The  boat  poshed  the  gates  open  and  forced  her  bow  some  40  or  50 
feet  beyond  the  miter-sill,  the  result  being  to  break  the  fastenings  of 
one  of  the  gate  cables,  warp  the  north  leaf  of  the  gate  so  that  when 
afterwards  closed  the  gate  would  not  miter  at  the  top  by  about  10 
inches,  start  the  tenons  at  the  heel  and  toe  posts,  and  injure  three  of 
the  straps  and  ties. 

When  the  gate  was  closed  the  water  pressure  due  to  the  rising  head 
in  the  lock  chamber  as  it  filled  forced  the  distorted  gate  into  position 
again,  and  the  slight  repairs  to  the  iron  work  were  quickly  made,  the 
whole  co^t  not  exceeding  $30. 

The  injury  arose  fh>m  error  on  the  part  of  the  engineer  of  the  barge, 
who  misunderstood  the  correctly-giv6n  signals  of  the  captain  and  turned 
the  engine  ahead  when  he  had  been  signaled  to  back. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  POB, 
Lieut  Col  of  Engineers^ 
BvU  Brig.  Qen.^  U.  8.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MAJOR  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

IJniteb  States  Engineer  Office, 

Ol&oelcmdj  OhiOj  January  12, 1887. 
General  :  In  compliance  with  General  Orders  No.  6,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  November 
29, 1886, 1  have  the  honor  to  submit  the  following  report : 

MONROE  HARBOR,  MICHIGAN. 

The  bank  of  the  United  States  Canal  at  this  harbor  is  occupied  by 
the  Monroe  Fishing-club  houses.  There  are  two  or  more  buildings  be- 
longing to  this  club.  There  are  also  two  fish-houses  and  two  ice-houses, 
belonging  to  individuals^  on  the  bank  of  the  United  States  Canal.  The 
occupation  and  use  of  said  bank  of  canal  Is  without  permission,  as  far  as 
records  of  the  ofllce  show,  but  no  especial  injury  to  United  States  prop- 
erty is  occasioned  by  the  occupancy. 

Would  respectfully  suggest  that  all  parties  trespassing  be  compelled 
to  obtain  written  permission  to  so  occupy  the  United  States  Canal  bank« 
and  be  subject  to  the  orders  of  <<  engineer  in  charge"  of  the  harbor. 

TOLEDO  HARBOR,  OHIO. 

The  United  States  has  not  built  any  <^  piers,  breakwaters,  or  other 
structures  "  in  aid  of  commerce  or  navigation  for  this  harbor,  hence  there 
can  not  be  occupancy  or  use  of  same  by  individuals  or  corporations. 

SANDUSKY  CITY  HARBOR,  OHIO. 

Similar  case  to  that  at  Toledo  Harbor. 

PORT  CLINTON  HARBOR,  OHIO. 

Piers,  etc.,  built  at  this  harbor  by  the  United  States  are  not  used  of 
occupied  by  any  corporation  or  individual.    Considerable  trouble  has 
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been  occacdoned,  at  times,  by  parties  removing^  sand  (for  sale)  from  off 
the  narrow  sand-beach  which  separates  the  river  from  the  lake,  at  the 
inner  end  of  the  west  pier.  The  parties  removing  the  sand  have  permis- 
sion from  the  owners  of  the  beach. 

It  is  respectfully  suggested  that  some  action  of  Congress  shoald  be 
had  to  protect  the  junction  of  piers,  etc.,  with  the  shore  or  defining  the 
right  ot  the  United  States  to  control  said  beaches,  whiol\,  in  most  in- 
stances, are  the  result  of  structures  built  by  the  United  States  for  the 
improvement  of  the  harbor. 


OLEYELAND  HARBOR,  OHIO. 

Piers  and  breakwaters  are  occupied  and  used  both  by  individuals 
and  corporations. 

East  Pier. — Occupied,  in  part,  by  the  tracks  of  the  Cleveland  and  Pitts- 
burgh Bailway  Company,  by  special  act  of  Congress,  approved  August 
14, 1876|  by  which  act  the  railroad  company  were  to  have  use  of  and  oc- 
cupy part  of  said  east  pier,  provided  the  railroad  company  should  keep 
the  pier  in  good  condition. 

Itis  respectfully  suggested  that  the  pier  is  not  kept  in  good  condition 
by  the  Cleveland  and  Pittsburgh  Bailway  Company. 

West  Pier. — Occupied  and  used  by  club-houses  of  the  "  Gardner  Canoe 
Club,''  of  Cleveland,  Ohio.  Permission  given  by  the  honorable  Secre- 
tary of  War. 

Occupied  and  used  by  Mr.  Samuel  Law,  of  Cleveland,  Ohio,  with 
boat-houses,  where  pleasure  boat«  for  fishing  and  rowing,  etc.,  are  kept 
for  hire.  Have  so  occupied  and  used  part  of  said  west  pier  for  a  num- 
ber of  years  (over  eight  years).  fTo  record  of  any  permission  as  to  a 
sort  of  *<  squatter  privilege,"  or  by  sufferance  at  fipst,  which  possession 
has  strengthened. 

The  keeper  of  the  *^  Life-Saving  Station."  which  is  located  on  the  west 
pier,  has  constructed  a  dwelling-house  ana  boat-house,  where  boats  may 
be  rented  for  pleasure.  Permission  given  to  erect  said  extra  building 
by  Col.  John  M.  Wilson,  Corps  of  Engineers  (the  then  officer  in  charge), 
in  October,  1882.  Fishingboats  land  at  or  near  the  said  boat-houses  and 
give  much  annoyance  at  times,  with  unloading  and  dressing  of  fish. 

Whilst  these  boat-houses,  etc.,  which  occupy  and  use  the  said  west 
pier,  do  not  materially  injure  said  pier,  their  occupancy  is  a  precedent 
for  other  parties  who  desire  to  get  a  foothold,  and  the  trespassers  al- 
ready there  make  every  eflbrt  to  increase  their  priyileges  (t). 

I  would  respectfully  suggest  that  all  parties  now  occupying  this  pier 
be  given  to  understand  that  they  are  trespassing^  be  compelled  to  obtain 
permission  to  occupy  and  use  said  pier,  and  to  be  subject,  in  all  re- 
spects, to  the  orders  of  "  the  engineer  in  charge  "  of  the  harbor. 

Breaktoater-^Shore-arm. — On  beach,  near  inner  end  of  shore-arm,  a 
boat-house,  for  hire  of  pleasure  boats  and  sale  of  refreshments,  was 
erected  in  the  spring  of  1884.  Parties  claim  to  hare  rented  privileges 
of  the  owner  of  the  land,  but  one  of  the  houses  is  certainly  on  pile  of 
riprap  stone  placed  by  the  United  States  for  protection  of  the  junc- 
tion of  breakwater  and  shore.  Their  occupancy  and  use  do  not  mate- 
rially injure  the  breakwater,  but  it  is  an  encroachment  upon  United 
States  property  which  may  become  hereafter  very  objectionable.  They 
should  be  placed  subject  to  the  orders  of  ^^  the  engineers  in  charge."  The 
lake  arm  of  the  breakwater  is  not  used  or  occupied  in  any  way.    It  will, 


Digitized  by  LjOOQ IC 


2746     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

perhaps,  be  attempted  by  vessel  men  when  the  harbor  of  refage  is 
completed. 

•  •••#•• 

In  conclusion  I  would  respectfally  suggest  that  it  would  be  advisable 
if  Congress  should  take  some  action,  in  a  general  act,  giving  the  engineer 
in  charge  of  any  United  States  improvement  some  definite  and  fixed 
power  to  regulate  the  improper  use  ot  piers,  breakwaters,  eto. 
Very  respectfully,,  your  obedient  servant, 

L.  GooPEB  Overman, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  captain  F.  A.  MAHAN.  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Buffalo^  New  TorJc^  November  1, 1887. 

Sir:  In  compliance  with  General  Orders  No.  6,  Headquarters  Corps 
of  Engineers,  series  of  1887,  and  with  your  letter  of  October  28, 1887, 1 
have  to  report  that  the  north  pier  at  the  month  of  Buffalo  Greek  is  oc- 
cupied by  the  Delaware,  Lackawanna  and  Western  Railway  Gompany, 
for  the  use  of  their  coal-pockets  and  tipples. 

While  the  occupancy  of  the  pier  in  this  way  does  not  inflict  any  di- 
rectly apparent  iiyury  on  the  pier,  still  these  structures  are  of  such  a 
nature  as  seriously  to  interfere  with  repairs  that  may  be  needed  at  any 
time  and  will  be  needed  before  very  long,  greatly  increasing  the  cost  of, 
and  the  time  required  in  making  such  repairs. 

The  occupancy  of  this  pier  by  the  railway  also  seriously  interferes 
with  work  going  on  under  the  auspices  of  the  United  Stotes,  as  has 
been  very  well  shown  during  the  present  summer  and  fall  with  the  work 
going  on  at  the  breakwater. 

The  United  States  does  not  possess  a  single  square  foot  of  unoccupied 
ground  convenient  of  access  by  water,  except  the  banquette  of  the 
south  pier,  in  the  harbor  of  Buffalo.  During  the  operations  of  the  pres- 
ent summer  and  fall,  the  only  place  that  could  be  found  available  for 
the  storage  of  material  was  a  pier  belonging  to  the  State  of  New  York. 
This  pier  was  used  through  the  courtesy  of  the  officials  of  the  Erie 
Ganal,  but  with  tiie  understanding  that  it  must  be  vacated  on  demamd. 
The  pier  was  inconvenient  of  access,  and  it  made  neoessaxy  a  double 
handling  of  all  material  arriving  by  rail,  which  would  have  been  avoided 
had  the  United  States  been  in  possession  of  its  own  property. 

If  operations  are  to  be  continued  on  the  breakwater  during  fbture 
seasons  the  use  of  a  landing  like  this  pier  will  be  more  and  more  neces- 
sary. 

While  the  occupancy  of  the  pier  belonging  to  the  State  of  Kew  York 
did  answer  for  the  present  season  (in  a  certain  way),  it  would  not  be 
sufficient  for  work  on  a  large  scale  owing  to  lack  of  space  for  storage 
purposes,  and  it  would  be  necessary  for  the  United  States  to  obtain, 
probably  at  great  cost,  a  place  suited  to  the  demands  of  the  work,  whUe 
having  a  piece  of  property  easily  worth  from  $20,000  to  $25,000  a  year, 
if  rented  for  a  term  of  years,  in  its  possession. 

While  the  presentation  of  the  above  facts  may  not  be  just  such  as  may 
be  required  by  section  4  of  the  river  and  harbor  act  of  August  6, 1886, 
it  seemed  to  me  proper  to  show  how  the  interests  of  the  United  States 
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suffer  from  the  ocQupancy  of  a  piece  of  its  own  property  ftom  which 
it  obtains  no  return  or  compensation  whatever. 
Very  respectfully,  your  obedient  servant, 

F,  A.  Mahan, 

Captain  of  Engineers. 
The  Chief  of  Engineebs,  XJ.  S.  A. 


EEPOBT  OF  CAPTAIN  CABL  P.  PALFREY.  CORPS  OF  ENQINEERS. 

United  States  Engineer  Office, 

Oswego^  N.  Y.,  Novetnber  11, 1887. 
General:  In  compliance  with  General  Orders  No.  6,  current  series, 
Headquarters  Oorps  of  Engineers,  I  have  the  honor  to  report  the  fol- 
lowing occupation  and  injury  of  IJuited  States  harbor  works  under  my 
charge. 

at  OSWEGO,  NEW  YORK. 

December  10, 1886. — ^Extension  of  light-house  pier  was  damaged  by 
collision  of  steamer  BalUo  under  stress  of  weather;  four  courses  of 
timber  on  channel  face  were  broken  in,  and  the  deck-plank  secured  to 
them  were  displaced  and  broken.  Damage  was  repaired  December 
12-16,  at  a  cost  for  material  and  labor  of  $92.08. 

December  12^  1886. — Light-house  pier  extension  damaged  by  collision 
of  steamer  Bell  Wilson  under  stress  of  weather;  three  courses  of  tim- 
ber on  channel  face  were  damaged  and  deck-plank  displaced  and-broken. 
Damage  was  repaired  Deceml^r  13-16,  at  a  cost  for  material  and  labor 
of  $100.76. 

September  12, 1887. — East  breakwater  damaged  by  collision  with  un- 
known vessel.  Timber  displaced  and  split  and  deck-plank  started. 
Damage  was  repaired  September  13,  at  a  cost  for  material  and  labor  of 
$7.60. 

AT  CHARLOTTE,  NEW  YORK. 

In  1885  or  1886  the  Ontario  Beach  Improvement  Company  rebuilt 
superstructure  over  about  600  feet  of  the  old  west  pier  within  the  pres- 
ent shore-line,  as  a  revetment  of  the  river  front  of  lands  leased  by  them, 
and  have  since  occupied  this  as  a  private  dock. 

They  have  not  held  this  as  private  property  as  against  the  United 
States,  but  complaints  have  been  made  through  this  office  to  the  War 
Department  of  their  so  holding  it  as  against  private  parties. 

A  chain  ferry  plying  between  the  east  and  west  piers,  within  the 
shore-line,  authorized  by  the  honorable  the  Secretary  of  War,  May  24, 
1873,  is  kept  open  during  the  summer. 

A  ferry  plying  between  the  east  and  west  piers  outside  the  shore-line 
was  authorized  by  the  honorable  the  Secretary  of  War,  June  11, 1883. 
It  is  understood  to  be  discontinued. 

No  other  occupation  or  injury  of  Unijred  States  harbor  works  under 
my  charge  is  known  to  me. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Carl  F.  Palfrey, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 
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REPORT  OP  COLONEL  GEORGE  H.  MENDELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

San  FraneUeOf  CaL^  June  14, 1S87. 
Sir:  I  have  to  report  in  regard  to  works  tinder  my  charge,  that  no 
piers,  breakwater,  or  other  stractares  bailt  by  the  (Jnited  States  in  aid 
of  oommerce  or  navigation  are  used,  occnpied,  or  injared  by  a  corpora- 
tion or  by  an  individual,  except  that  near  the  in-shore  ends  of  both 
jetties  of  Oakland  Harbor,  California,  a  litUe  iujoiy  has  been  done  by 
fishermen  in  removing  the  top  of  the  stone  work  so  as  to  enable  them 
to  pass  small  fishing-boats,  and  save  the  distance  required  to  pass 
around  the  enter  ends  of  the  jetties. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Mbndbll, 
Colimelj  Corps  of  Engineers. 
The  Ohief  of  Engineers,  U.  S.  A. 
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MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT— INCREASING 
WATER  SUPPLY  OF  THE  CITY  OF  WASHINGTON -ERECTION  OF  FISH- 
WAYS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 


bepout  of  major  g,  j,  lydeceer,  corps  of  engineers,  officer 
in  charge,  for  the  fiscal  tear  ending  june  30,  1888,  with 
other  documents  relating  to  the  works, 

improvembnts. 


1.  WashiD^on  Aquedact. 

2.  Increasing  the  water  snpply  of  the  ci  t^^ 

of  Washington,  District  of  Columbia. 


3.  Erection  of  fish-ways  at  the  Great.Falls 
of  the  Potomac. 


Office  of  the  Washington  Aqueduct, 

Washington^  D.  0.,  July  10,  1888. 
Sir:  I  have  the  honor  to  transmit  herewith  rei)orts  of  operations  on' 
the  Washington  Aquedact;  increasing  the  water  supply  of  Washington, 
D.  C,  and  erection  of  fish- ways  at  Great  Falls  of  the  Potomac,  for  the 
fiscal  year  ending  Jane  30, 188S. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Ltdegeieb, 


The  Chief  of  Bngineees,  XJ.  S.  A. 


Major  of  Engineers. 


Y  Yi. 

WASHINGTON  AQUEDUCT. 

Operations  on  this  work  are,  in  general,  of  a  routine  character,  and 
have  for  their  object  the  maintenance  and  repairs  of  the  aqueduct  and 
its  accessory  structures,  the  care  and  repairs  of  the  Government  mains 
by  which  the  water  supply  is  taken  from  the  distributing  reservoir  to 
the  system  of  distributing  mains  of  Washington  and  Georgetown,  and 
the  care  of  the  high  service  reservoir  in  Georgetown.  To  this  end  the 
gates  by  which  the  supply  of  water  to  and  through  the  aqueduct  is  reg- 
ulated, at  the  several  influent  and  effluent  gate-houses,  were  regularly 
worked  and  oiled,  and  also  the  various  stops  on  the  Government  main ; 
surface  drains  and  culverts  along  the  line  of  the  aqueduct  road  were 

^4D 
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kept  clear  and  free  from  obstractions^  the  fencing  about  GovemmeDt 
property  at  the  Great  Falls,  the  two  reservoirs,  and  aqueduct  office 
were  repaired  and  white- washed  ^  at  the  receiving  reservoir  some  re- 
pairs were  made  to  the  keeper's  dwelling,  inclnding  the  renewal  of  cor- 
nice, gntter,  and  down  spouts.  At  the  distributing  reservoir  the  screens 
of  the  effluent  gate-house,  having  been  destroyed  by  ice,  were  renewed, 
and  the  domes  of  both  gate-houses  were  repaired  and  painted.  For  the 
protection  of  the  old  dam  across  the  Maryland  Channel  at  the  Great 
Falls  about  850  cubic  yards  of  riprap  stone  was  placed  as  a  backing. 
The  security  of  the  aqueduct  requires  that  considerable  work  be  done 
annually  to  the  overlying  roadway  in  order  to  prevent  heavily  laden 
vehicles  from  cutting  through  and  injuring  the  arch  of  the  conduit;  to 
this  end  all  ruts  and  holes  are  filled  with  broken  stone  as  they  develop, 
and  a  macadam  roadway  is  being  gradually  completed  throughout  the 
entire  extent  of  road  which  overlies  the  conduit — the  length  of  road  so 
treated  during  the  past  year  was  about  16,700  linear  feet,  principally 
on  the  Great  Falls  division ;  the  amount  of  broken  stone  used  for  that 
purpose  being  4,682  cubic  yards.  The  flooring  of  bridge  spanning  the 
waste  channel  at  the  receiving  reservoir  was  renewed  with  3-inch  Geor- 
gia pine. 

During  the  year  three  leaks  appeared  on  the  line  of  the  Government 
mains,  and  were  duly  repaired,  two  of  them  being  small  affairs  only, 
but  the  third  a  serious  matter,  as  follows:  1st,  in  August,  1887,  in  the 
roadway  a  short  distance  west  of  the  Aqueduct  Bridge  over  the  Poto- 
mac, near  Georgetown,  which  was  found  to  result  from  an  abandoned 
service-pipe  that  had  been  tapped  into  the  30-inch  main;  it  was  taken 
out  and  the  main  securely  plugged.  2d,  in  November,  1887,  at  the 
College  Pond  crossing,  the  calking  having  been  blown  out  of  a  joint  in 
the  30-inch  main.  3d,  about  3  o'clock  on  the  morning  of  June  29, 1888,  a 
seriotks  break  appeared  at  the  pipe-line  crossing  of  Foundry  Branch, 
the  repairs  of  which  required  uninterrupted  work  through  thirty  con- 
secutive hours,  during  which  the  supply  of  water  in  the  city  was  re- 
duced to  a  dangerously  low  limit;  one  entire  section  of  the  36-lnch' 
main,  12^  feet  long,  was  destroyed  by  this  break  and  had  to  be  removed; 
another  section  in  the  immediate  vicinity  was  found  cracked,  but  this 
section  was  easily  and  quickly  repaired  by  banding.  The  speedy  re- 
pairs made  on  this  occasion  were  rendered  possible  only  by  reason  of 
measures  that  had  been  taken  in  advance,  to  have  on  hand  spare  joints, 
collars,  bands,  plates,  etc.,  fitted  to  the  size  of  the  main,  in  readiness 
for  instant  application.  The  break  appears  to  have  been  caused  by  the 
fact  that  this  large  main  was  at  this  point  supported  oi>  timber  sills 
which  had  rotted  out  and  left  the  main,  with  its  load  of  water,  without 
proper  support. 

The  outflow  of  water  from  the  distributing  reservoir,  as  measured 
during  the  twenty-four  hours  ending  at  6  a.  m.  June  23, 1888,  was 
29,115,774  gallons,  being  2,237,350  gallons  more  than  the  outflow  as 
measured  about  the  same  time  in  the  year  preceding.    (See  Table  1.) 

The  water  supply,  as  it  passed  the  efSuent  gate-house  of  the  dis- 
tributing reservoir,  was  clear  on  240  days,  slightly  turbid  16,  turbid 
52,  and  very  turbid  58.    (See  Tables  2  and  3.) 

The  water-level  at  the  inlet  to  the  aqueduct  at  the  Great  Falls  has 
varied  from  a  maximum  of  2.5  feet  (on  February  26, 1888)  to  a  minimum 
of  0.6  feet  (on  August  10,  1887)  above  the  crest  of  the  dam.  (See 
Table  2.) 

The  average  water  pressure  for  the  year  in  the  supply-mains  at  the 
crossing  of  Kock  Creek,  as  reported  daily  at  9  a.  m.,  was  29.93  pounds 
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per  square  inch ;  the  maximum  9  a.  m.  pressure  was  34^  pounds,  and 
the  minimum  was  (disregarding  the  exceptional  and  temporary  reduc- 
tion caused  by  the  breaking  of  the  36  inch  main)  2d  pounds.  The  aver- 
age pressure  daring  1887  was  31.03  pounds.    (See  Tables  2  and  4.) 

The  following  tables,  from  which  the  items  above  noted  were  deduced, 
will  furnish  more  detailed  information  in  relation  to  the  same  points: 

Table  1. — Showing  hourly  flaw  from  distributing  reservoir  for  the  twenty-four  hours  end- 
ing June  22,  IBBS, 


Date. 

FalL 

Consmnp- 
per  hoar. 

Date. 

Fall. 

Consump- 
tion 
per  hour. 

June  22— 

From  6  0.  m.  to  7  a.  m 

From  7  0.  m.  to  8  a.  m 

From  8  a.  m.  to  0  a.  m 

From  0  a.  m.  to  10  a.  m 

From  10  a.m.  to  11  a.  m 

From  11a.m.  to  12  m 

From  12  ID.  to  1  p.  m 

From  1  r>.  m.  to  2  p.  m 

From  2  p.  m.  to  3  p.  m 

From  3  p.  m.  to  4  p.  m 

From  4p.m.to5p.m 

From  5  p.  ni.  to  6  p.  m 

From  7  p.  m.  to  8  p.  m 

Feet. 
.07 
.00 
.10 
.09 
.00 
.10 
.00 
.00 
.10 
.00 
.00 
.00 
.10 
.00 

QalUms. 
088,884 
1,260,006 
1,400,836 
1, 267, 834 
1,266.862 
1,406,462 
1.264,780 
1,263.708 
1,403,060 
1,261,726 
1,260,744 
1,250,763 
1,308,585 
1,257,600 

Jane  22— Contlnaed— 

From  8  p.  m.  to  0  p.  m 

From 0 p. m. to  10 p. m  .... 

From  10  p.m.  to  lip. ra  . .. 

From  11  p.  m.  to  12  m 

From  12  m.  to  1  a.  m 

Jniie23- 

Fromla.m.to2a.m 

From  2  a.  m.  to  3  a.  m 

From  8  a.  m.  to  4  a.  m 

From  4  a.  m.  to  5  a.  m 

From  5  a.  m.  to  6  a.  m 

Total 

FeeL 
.00 
.08 
.08 
.08 
.08 

.07 
.07 
.08 
.00 
.08 

Gdttont. 
l,256,70t 
1.116,250 
1,115,475 
1,114,600 
1,118.023 

074,047 

078,453 

1.111,700 

1,240,837 

1,110,142 

2.08 

20,115,774 

The  outflow  during  twenty-four  hours,  as  measured  in  the  latter  part 
of  June,  for  the  past  fifteen  years  is  as  follows: 


Year. 

Gallons. 

Year. 

Gallons. 

Year. 

Gallons. 

1874 

15,554,848 
21,000,000 
24,177,707 
23,252,032 
24,885,045 

1870 

25,047,642 
25. 740, 138 
26,525,001 
20,727.864 
24,314,715 

1884....  

24,827,013 
25^210,104 
25,642,476 
26,878.424 
20,115,774 

1875 

1880 

1885 

187(L 

1881 

1880 

1877 

1F82 

1887 

1878 

1883 

1888  ..*. 
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Table  IL—Showing^for  each  day  in  the  year — (a)  oandition  oftoater  at  Great  Falls,  receiz- 
ing  reservoir f  and  distributing  reservoir;  (b)  heights  of  water  over  dam  at  Great  Falls; 
{o)9a.m.  pressures  at  Sock  Creek, 


a 


®5 


Condition  of 
irater.  ^ , 

— r-2p5 
«eslgg 

Jn  o  «  o-** 


B^ 


2l. 


III 

P4 


*3  S+Titig  « 


IK 


Condition  of 
water. 


2  "-2 


^1 

•a  0«: 


Condition  of 
"wator. 


Hi 

J:  o  s 

8fc§ 

s  ®  o 


5S§ 


33 


July,  1887. 


Angnst,  1887. 


September,  1887. 


1... 

2... 

8... 

4... 

5... 

6... 

7... 

8... 

9... 
10... 
U... 
12... 
18... 
U... 
15... 
18.... 
17..., 
18... 
19..-, 
20..., 
21... 
22..-. 
23... 
24.... 


27. 
28. 
20. 
30. 
81. 


1.. 
2.. 
3.. 
4.. 

5.. 
6., 

7., 
8.. 
9.. 
10., 

n.. 

12., 
13., 
14.. 
15.. 
16., 
17. 
18.. 
19. 
20. 
21., 
22.. 
28. 
24. 
26. 
26.. 
27.. 
28. 
29.. 
30. 
31.. 


36 

86 

36 

.90 

86 

86 

36 

.80 

86 

36 

86 

.80 

86 

36 

86 

.80 

88 

36 

36 

.80 

86 

36 

86 

.80 

86 

86 

36 

.80 

15 

36 

36 

.80 

17 

36 

86 

.80 

7 

36 

86 

.90 

27 

36 

86 

.80 

28 

36 

36 

.80 

83 

86 

36 

.80 

36 

36 

86 

.80 

36 

86 

36 

.70 

36 

36 

86 

.70 

80 

36 

86 

.70 

86 

36 

86 

.70 

23 

36 

36 

.70 

33 

36 

36 

.70 

36 

36 

36 

.70 

36 

86 

86 

.80 

36 

86 

86 

.80 

8 

36 

86 

1.80 

2 

86 

86 

1.00 

2 

36 

86 

1.00 

1 

86 

84 

1.70 

1 

36 

22 

1.50 

1 

86 

20 

1.40 

2 

86 

16 

1.20 

3 

86 

15 

LOO 

29.5 
80.0 
30.5 
30.5 
20.5 
30.0 
30.0 
30.0 
30.0 
30.5 
30.0 
20.5 
80.0 
29.0 
80.0 
29.5 
30.0 
29.5 
20.5 
30.0 
29.5 
39.6 
30.0 
30.0 
29.5 
30.0 
30.0 
29.5 
80.0 
29.5 
8L0 


11 

LOO 

9 

.90 

7 

.90 

9 

.80 

12 

,S0 

15 

.80 

15 

.70 

15 

.70 

19 

.70 

23 

.00 

30 

.70 

36 

.80 

86 

.80 

36 

.80 

86 

.70 

36 

.70 

36 

.70 

36 

.80 

36 

.80 

36 

.70 

36 

.70 

36 

.70 

36 

.70 

36 

.f^O 

86 

.80 

36 

.80 

36 

.80 

36 

.80 

86 

.80 

86 

.80 

86 

.80 

30.5 
30.0 
29.0 
20.5 
30.0 
29.5 
30.0 
29.5 
29.0 
29.0 
1!9.0 
29.5 
30.0 
30.0 
29.5 
29.0 
30.0 
29.6 
30.0 
30.0 
S0.0 
20.5 
30.0 
29.5 
29.5 
29.5 
29.6 
3L0 
28.0 
29.0 
29.0 


36 

86 

.70 

36 

36 

.70 

36 

36 

.70 

36 

36 

.70 

86 

36 

.70 

36 

36 

.70 

36 

36 

.70 

36 

36 

.70 

36 

36 

.70 

36 

36 

.70 

36 

36 

.70 

36 

86 

.70 

36 

36 

.70 

36 

86 

.80 

36 

36 

.90 

36 

36 

.90 

36 

36 

.80 

36 

36 

.90 

36 

86 

.80 

36 

36 

.80 

86 

86 

.80 

86 

36 

.70 

.16 

36 

.80 

36 

36 

.60 

36 

36 

.fO 

36 

86 

.80 

36 

36 

.80 

86 

36 

.70 

36 

»6 

.80 

30 

36 

.80 

October,  1887. 


IT'ovember,  1887. 


December,  1887. 


36 

86 

36 

.80 

86 

36 

36 

.80 

36 

M 

86 

.80 

86 

36 

86 

.80 

36 

36 

86 

.80 

36 

36 

36 

.80 

86 

86 

36 

.80 

36 

36 

86 

.80 

86 

36 

86 

.80 

86 

36 

36 

.70 

86 

86 

86 

.70 

86 

36 

36 

.70 

86 

86 

86 

.70 

86 

36 

36 

.70 

36 

36 

86 

.70 

86 

86 

36 

.70 

36 

36 

86 

.70 

96 

86 

86 

.70 

36 

86 

C6 

.70 

36 

86 

36 

.70 

86 

86 

36 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

36 

36 

86 

.70 

36 

36 

86 

.70 

36 

36 

36 

.70 

96 

36 

36 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

36 

.36 

36 

.70 

36 

36 

36 

.70 

30.0 
SO.  5 
30.0 
29.5 
30.0 
30.0 
80.0 
30.0 
80.5 
29.5 
30.0 
29.5 
80.0 
80.0 
80.0 
8L5 
2.96 
29.0 
80.0 
80.5 
80.0 
30.0 
81.0 
30.0 
30.0 
30.0 
29.0 
80.5 
30.0 
31.0 


36 

36 

36 

.70 

36 

36 

36 

.70 

36 

36 

30 

.70 

36 

36 

86 

.70 

36 

36 

16 

.70 

36 

36 

36 

.70 

36 

36 

36 

.76 

36 

36 

36 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

86 

86 

36 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

86 

36 

36 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

86 

86 

36 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

36 

36 

36 

.70 

36 

liQ 

30 

.70 

36 

36 

36 

.70 

86 

36 

36 

.70 

36 

36 

36 

.70 

36 

30 

36 

.70 

36 

3G 

.36 

.70 

36 

36 

36 

.70 

36 

3G 

,-^0 

.70 



30.5 
30.0 
30.5 
3L0 
30.6 
3L5 
80.0 
80.5 
30.5 
80.6 
3L0 
31.0 
3L0 
3L0 
30.5 
30.5 
30.5 
30.5 
30.6 
30.5 
30.5 
30.5 
30.5 
.31.0 
31.0 
30.5 
31  0 
.",0. 6 
30. 5 
30.0 


36 

.70 

30.0 

36 

.70 

29.5 

86 

.70 

30.0 

36 

.70 

30.0 

86 

.70 

30.0 

36 

.70 

30.5 

36 

.70 

30.5 

36 

.70 

30.6 

86 

.70 

80l6 

36 

.70 

30.  S 

36 

.80 

8L0 

36 

LOO 

ao.0 

36 

LOO 

30.  () 

86 

LOO 

30.0 

86 

LOO 

30.0 

30 

1.10 

30.6 

26 

LIO 

30.5 

22 

L20 

30.5 

20 

LIO 

80.C 

10 

LOO 

sao 

10 

LIO 

sac 

8 

LIO 

30.0 

8 

L20 

30.  C 

9 

LJO 

so  0 

10 

LIO 

30.5 

11 

LIO 

30.5 

11 

LIO 

30.0 

13 

LIO 

30.0 

13 

.80 

29.0 

13 

.80 

2&6 

12 

.80 

2S.0 

*  Break  in  36inch  main. 
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Table  IL—Shomng—for  eadi  day  in  the  year^(a)  condition  of  water  at  Great  Falls  y  receiv- 
ing reservoir,  and  distributing  reservoir ;  (6)  height  of  water  over  dam  at  Great  Fails; 
(c)  9  a.  m.  pressure  at  Ilock  Creek. 


CoDdition  of      ^  oe* 
water.  >^ 

-\u^ 


Condition  of 
water. 


n  fr,  ^ 

'?  o  a 

gfcg 

<;>  o  u 

34 


'^  es  5 


23 


3   -a 

.•III 

lis 


P     £.'   W 

•Sv'  g 
«  5  u 


*1  ---&  -    ??3 


a  «  « 


♦a  ^ 


a  >^g 

gas, 


Condition  of 
water. 


of 


«3S:'. 


«^       ,       ^ 

*-  3  c  ,2^  a  g  « 


«  ^  5 
sS8 


.2  «  ; 


-I 

Hi 

o 


January.  1888. 


February,  1888. 


Marcla.  1868. 


1... 

2... 

3... 

4... 

5... 

C... 

7... 

8... 

9... 
IC... 
li... 
12... 
13... 
14... 
15... 
10... 
17... 
18... 
ID... 
20... 
21... 
22... 
23... 
24... 
26... 
2(J... 
27... 
28  .. 
2U... 
30... 
31... 


3., 
4., 
5.. 
6.. 
7., 
8., 
9 

10.. 
11. 
12. 
13.. 
14. 
16. 
16. 
.17. 
18. 
10. 
20. 
21., 
22., 
2:1., 
24., 
25. 
28., 
27., 
28.. 

30.. 
31.. 


1.00 
1.20 
1.30 
1.40 
1.40 
1.20 
1.00 
1.20 
2.00 
2.00 
1.00 
1.70 
1.40 
1.30 
1.20 
1.30 
1.40 
1.30 
1.20 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
.90 
.70 
.70 
.70 
.80 


29.5 

sao 

29.5 
80.0 
30.0 
80.0 
80.0 
8C.5 
30.0 
30.0 
30.0 
29.0 
29.5 
29.5 
80.0 
2a  5 
29.5 
30.0 
20.0 
29.5 
29.0 
29.5 
28.6 
29.0 
29.6 
29.0 
29.0 
28.6 
29.0 
29.0 
2a  0 


36 


.90 
.90 
1.00 
1.0) 
1.00 
1.20 
1.30 
1.30 
1.50 
1.60 
1.60 
1.30 
1.30 
1.80 
1.40 
1.00 
1.40 
1.70 
1.80 
2.00 
2.00 
2.40 
2.20 
2.00 
1.90 
2.60 
2.40 
2.10 
1.80 


April,  1888. 


May,  1888. 


86 


2.00 
1.90 
1.70 
1.60 
1.50 
1.40 
1.60 
1.60 
1.70 
1.50 
1.60 
1.80 
1.80 
1.70 
L60 
L4i) 
1.80 
l.IO 
1.20 
1.20 
1.10 
LIO 
1.10 
1.10 
1.10 
1.00 
1.10 
1.00 
.00 
.90 


81.5 
31.0 
31.0 
30.5 
31.0 
31.0 
30.5 
31.5 
31.0 
31.0 
80.6 
80.0 
80.0 
80.0 
82.0 
30.0 
80.0 
30.0 
30.0 

sao 

80.0 
81.0 
80.0 
80.0 
80.0 
30.0 
80.0 
29.5 
80.6 
29.5 


36 

86 

86 

86 

36 

86 

36 

30 

36 

36 

36 

36 

36 

86 

80 

80 

36 

36 

36 

80 

36 

30 

30 

30 

32 

86 

5 

36 

19 

36 

8 

36 

6 

36 

13 

86 

17 

8a 

18 

80 

26 

86 

31 

86 

82 

86 

30 

36 

26 

86 

12 

36 

6 

36 

6 

30 

8 

36 

2 

36 

7 

86 

36 


.90 

.90 

.90 

.90 

.90 

.90 

.90 

.80 

.80 

.80 

.90 

1.20 

1.20 

1.20 

1.30 

L30 

1.20 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.20 

1.40 

1.70 

1.70 

1.70 

1.60 

1.60 


29.5 
29.5 
29. 5 
29.5 
31.0 
29. 5 
20.5 
80.0 
29.5 
29.0 
29.0 
29.5 
29.5 
20.0 
29.5 
20.0 
29.0 
29.5 
30.0 
29.0 
20.6 
20.6 
30.0 
80.0 
30.0 
30.5 
30.0 
29.5 
29.5 


29.6 
30.0 
29.5 
29.5 
30.0 
30.0 
29.5 
29.5 
29.6 
2(1.6 
30.0 
31.0 
31.0 
80.0 
29.0 

29.  0 
29.0 

30.  0 
29.5 
30.5 
30.0 
80.0 
29.5 
20.5 
30.0 
30.0 
30.5 
29.5 
29.0 
29.6 
29.5 


4 

0 

6 

U 

9 

6 

10 

6 

7 

6 

0 

7 

8 

8 

9 

8 

10 

8 

11 

7 

12 

7 

6 

6 

5 

4 

3 

4 

3 

3 

3 

3 

A 

3 

3 

3 

\ 

0 

3 

1.50 
1.50 
1.40 
L40 
1.40 
1.40 
1.30 
1.20 
L20 
1.20 
1.10 
2.00 
2.00 
1.80 
1.G0 
1.50 
1.30 
1.50 
1.6Q 
1.6J 
1.60 
2.00 
2.30 
2.20 
2.10 
l.PO 
1.70 
1.70 
1.90 
2.30 
2.30 


Juno,  1888. 


36 


l.GO 

1.80 

L80 

1.60 

1.40 

1.30 

1.20 

1.10 

1.00 

1.00 

1.00 

.90 

.90 

.90 

1.00 

.00 

.80 

.80 

.80 

.70 

.60 

.00 

.GO 

.60 

.60 

.60 

.70 

,70 


30.0 
30.0 
30. 0 
30.6 
80.0 
30.0 
30.0 
30.0 
30.0 
30.0 
30.5 
30.0 
29.0 
29.6 
80.0 
30.0 
30.5 
31.6 
80.0 
31.0 
30.5 
31.0 
30.5 
30.5 
31.6 
30.5 
31.0 
31.0 
31.0 
31.6 
32.0 


28.6 
29.0 
29.5 
28.6 
29.0 
20.0 
29.0 
28.6 
29.0 
29.6 
28.6 
29.0 
29.0 
28.6 
29.0 
28.6 
30.0 
20.0 
29.0 
29.6 
28.5 
28.6 
28.0 
28.6 
2&0 
28.6 
28.6 
29.0 

•ia6 

•20.0 
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♦Break  in  30-incli  main. 
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Table  3. — (Compiled  from  Table  *i)  ffhotring  numher  of  days  during  which  the  water  wa9 
clear  or  turbid  at  the  places  indicated. 


Placo. 


Groat  Falls 

K«ceiviD{^  reservoir... 
Dibtributlng  reservoir 


doar. 


194 
250 
240 


Slightly 
turbid. 


Turbid. 


Very 
turbid. 


131 

a? 

^8 


Table  4. — {Compiled  from  Table  2)  ahotcing  numher  of  days  in  each  month  in  which 
9  a.  m.  (pound)  premurea  were. 


Month. 

1 

p 

1 
I 

H 

H 

15 
15 

K 
17 

3 
15 

10 
8 
13 
14 
10 
1 

c: 

t; 
a 
est.; 

1^ 

H 

3 

6 
17 
10 

1 
1 
7 
4 
2 

6 

1 

H 

g 

^ 
t 

g 

1- 

i 

i 

g 

I- 

8 

-«1 

1887. 

Jaly 

1 
7 

11 
11 
11 

4 

1 
1 
3 
2 
8 
2 

29.87 

Aosnst 

1 



::;:;.:::: 

'29.56 

September 

1 

1 

1 

30.40 

October 

2 

1 
2 

. 

30.06 

November 

::;::;:::::: 

30.65 

December 

1 

2 

2 

» 
6 

1 

1 

9 
15 

1 
2 
13 
8 

30.10 

1888. 
tTannary  -  t  -  - 

29.48 

February. 

29  59 

Haroh 

3 
2 

1 
1 

30.44 

April 

30.43 

Ky  ::.....:..; 

4 
11 

29.70 

June* 

2 

ii 

2&82 

Total 

3 

14 

43 

81 

123 

55 

32 

8 

2 

1 

1 

1 

29.03 

*  Jane  29, 18.5  pounds;  Jane  30,  20  pounds;  occasioned  by  break  in  36-iuch  main. 
JMt  of  appropriationB  made  for  the  Washington  Aqueduct ,  with  the  date  of  act  for  the  samt^ 


Bate. 


Amount. 


Date. 


Amount. 


September  30. 1850 
AuRust  31,  1S52>.. 

March  3, 1858 

March  8,  1855 

Angnst  18. 1856... 

March  8,  1857 

Jane  12,  1858 

June  26,  1800 

July  4, 1864 

July  28, 1886 

December  20. 1888 

March  2,  1867 

Jaly  25,  1888 , 

March  8, 1880 

Jaly  15,  1870* 

March  3,  1671 

June  10, 1872 , 

January  23, 1873.. 


$500 

6,000 

100, 000 

250, 000 

250,000 

^  000,  000 

800,  000 

500,000 

160.  000 

142,  584 

12,000 

20,  000 

52.  500 

25. 000 

120, 822 

114, 190 

70. 555 

14,000 


March  3  1873».... 

June  23,  1874* 

March  8,  1875 

July  31.  1876 

March  3,  1877 

Juno  20.  1878 

March  3,  18f9K.... 

Jane  4.  18«0« 

March  3,  1881 

Julyl,  1882» 

March  3,  1883 

July  6. 18W 

February  25,  1885 

July  9,  1888 

March  3, 1887 

Total 


$43,600 
30.400 
26,000 
22,000 
15,000 
15,000 
20,000 
20,000 
20,000 
20,000 
20,000 
20.000 
20,000 
20,000 
20,000 


3,905,157 


NOTK— Reverted  to  the  Treasary:  J$2.81,  «$40.25,  "$580.87,  *35  cents.  «$1.109.87,  «$381.06,  '$1,354.17  ? 
total,  $3,455.88.  The  balance,  $3,961,701.82,  being  tbo  amount  expended  to  Jane  30, 1888.  Since  1878 
one-half  of  the  amounts  appropriated  have  been  contributed  by  tne  United  States  and  the  other  half 
by  the  District  of  Columbia. 

The  money  statement  for  the  year  ending  June  30, 1888,  is  as  follows  ; 

July  1, 1887,  amount  available $20,000.00 

July  1,  1888,  amount  expendod  during  fiscal  year 19, 021. 94 

July  1,  1888,  outstanding  liabilities 978.06 

20,000.00 
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The  amoant  required  for  engineering,  maintenance  and  repairs  of  the 
Washington  Aqueduct,  audits  appurtenances,  for  the  year  ending  June 
30, 1890,  is  $20,000,  which  sum,  as  shown  by  long  experience,  is  that  re- 
quired for  the  aforesaid  purposes. 


YYa. 


INCREASING  THE  WATER  SUPPLY  OP  THE  CITY  OF  WASHINGTON,  DIS- 
TRICT OF  COLUMBIA. 

This  work  was  commenced  pursuant  to  an  act  of  Congress  approved 
July  15, 1882,  and  includes  as  its  salient  features  (1)  raising  the  dam 
in  the  Maryland  channel  at  the  Great  Falls  of  the  Potomac,  to  an 
elevation  of  148  feet  above  mean  high  tide  at  the  Washington  Kavy- 
Yard,  and  its  extension  at  that  height  across  Conn's  Island  and  the 
Virginia  channel  of  the  river;  (2)  extending  the  Washington  Aqueduct 
from  the  distributing  reservoir,  near  Drover's  Best,  to  the  site  selected 
for  the  new  reservoir,  near  Howard  University;  the  plan  adopted  for 
this  extension  being  a  tunnel  under  pressure  20,696.3  feet  long ;  (3)  con- 
structing at  the  tunnel  outlet  a  reservoir  of  about  300,000,000  gallons 
capacity ;  (4)  connecting  the  new  reservoir  with  the  existing  system  of 
water-mains  in  the  city  of  Washington  by  a  new  line  of  large  mains. 

Operations  during  the  past  fiscal  year  have  been  chiefly  on  the  tun- 
nel and  reservoir,  the  dam  having  been  finished  in  August,  1886,  and 
the  new  mains  laid  up  to  the  site  of  the  reservoir  in  1885. 

The  following  is  an  outline  of  the  history  of  operations  during  the 
year,  and  farther  details  are  given  in  the  report  of  Lieut.  C.  McD.  Town- 
send,  Corps  of  Engineers,  submitted  herewith : 

DAM  AT  THE  GREAT  PALLS. 

Operations  on  this  portion  of  the  work  were  completed,  as  before 
stated,  during  the  fiscal  year  ending  June  30, 1887,  but  the  urgent  de- 
ficiency bill  passed  by  Congress  early  in  the  present  session,  and  ap- 
proved February  1, 1888,  contained  the  following  item  of  appropriation: 

To  enable  the  Secretary  of  War  to  pay  to  Chittenden  Brothers,  contractorsy  for 
money  expended  in  the  constmotion  of  a  dam  at  the  Great  Falls  of  the  Potomac,  over 
and  above  that  contemplated  in  the  contract  with i  said  Chittenden  Brothers,  as 
amended,  the  sum  of  (15,000,  payable  &om  any  unexpended  balance  of  money  appro* 
priated  for  the  construction  of  such  dam. 

In  accordance  with  the  foregoing,  payment  was  duly  made  to  the  said 
Chittenden  Bros,  on  the  11th  of  February,  1888.  This  was  the  only 
expenditure  made  on  account  of  the  appropriation  for  the  dam  during 
the  past  fiscal  year,  leaving  on  hand  June  30,  1888,  a  balance  of 
$4,665.52. 

The  total  amount  appropriated  for  this  part  of  the  work  was  $145,151, 
and  the  expenditures  therefrom  have  been  as  follows : 

Paid  to  contractors  for  contract  work,  as  per  detailed  statement  in  my 

last  annual  report $114,509.02 

Paid  to  contractors,  pursuant  to  special  appropriation  of  February  1, 186d .      15, 000. 00 

Total  paid  to  contractors 129,509.02 

Expenses  of  surveys,  engineering,  superintendence,  etc 10, 976. 46 

Balance  ayailable 4,665.52 

Total  appropriation 145, 151.00 

Digitized  by  LjOOQ IC 


2756  EEPORT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  S.  ARMY. 
TUNNEL  FOB  AQUEDUCT  EXTENSION. 

At  the  beginning  of  the  fiscal  year  the  tunnel  had  been  "holed" 
through,  6,11Q  feet  had  been  lined,  and  operations  were  in  progress 
under  Beck  with  &  Quackenbush,  contractors. 

Work  under  this  contract  was  continued  until  September  30, 1887, 
but  with  a  light  force,  on  account  of  the  small  balance  of  money  re- 
maining on  hand,  and  operations  were  limited  to  trimming  and  enlarg- 
ing the  tunnel  to  the  necessary  lining  section,  and  to  placing  the  ma- 
sonry lining  in  parts  where  the  worst  character  of  rock  was  found. 
Finally,  the  money  having  become  about  exhausted,  all  work  of  con- 
struction was  suspended  on  the  30th  of  September,  1887,  and  the  con- 
tractors were  directed  to  clear  the  tunnel  of  all  refuse  and  debris,  in 
order  to  permit  a  final  measurement  of  the  work  done  by  them  up  to 
the  date  of  suspension.  This  having  been,  accomplished,  settlement 
was  made  with  the  contractors,  including  a  payment  of  $78,279.51  of 
the  amount  that  had,  up  to  that  time,  been  withheld  as  a  retained  per- 
centage. This  was  done. pursuant  to  supplemental  articles  of  agree- 
ment dated  December  5, 1887,  which  also  provided  for  the  care  of  the 
tunnel  during  the  period  of  suspension  of  work,  and  for  the  prelimi- 
nary work  of  pumping  the  tunnel  clear  of  water,  as  soon  as  a  new  ap- 
propriation by  Congress  should  make  a  resumption  of  active  operations 
possible.    These  articles  were  as  follows : 

Sapplemental  articles  of  agreement  entered  into  this  6th  day  of  December,  eighteen 
hondred  and  eighty-seven  (1887),  between  Migor  G.  J.  Lydecker,  Corps  of  Engi- 
neers, U.  B.  Army,  of  the  first  part,  and  Clinton  Beckwith  and  John  V.  Qnacken- 
bnsh,  partners^  doing  bnsineas  under  the  firm  name  of  Beckwith  and  Qnaokenbush, 
of  Mohawk,  of  the  connty  of  Herkimer,  State  of  New  York,  of  the  second  part ; 
these  articles,  now  herein  named,  being  in  furtherance  of  and  supplementary  to 
certain  articles  of  agreement  entered  into  by  the  parties  aforesaid,  relatincr  to  the 
construction  of  a  tunnel  for  increasing  the  water  supply  of  Washington,  D.  C.«  on 
the  29th  day  of  October,  1883,  and  to  certain  supplemental  articles  of  agreement 
concerning  the  same,  and  between  the  same  parties^  entered  into  on  the  Ibth  day  of 
October,  1886. 

Whereas  by  reason  of  the  exhaustion  of  appropriations  heretofore  made  for  the  con- 
duct of  the  work  in  question,  ih  has  become  necessary  to  suspend  active  operations 
thereon  under  the  original  and  supplemental  articles  hereinbefore  referred  to,  and  to 
the  advantage  of  both  parties  therem  concerned  to  make  provisions  for  the  protection 
of  their  mutual  interests  during  the  period  of  such  suspension,  which  must  endure 
until  a  further  appropriation  by  the  Congress  of  the  U.  S.  makes  a  resumption  of  the 
work  possible :  Therefore, 

This  agreement  witnesseth,  that  the  said  Mi^or  G.  J.  Lydecker,  Corps  of  Engineers, 
for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Beckwith  &.  Quack- 
en  bush,  for  themselves,  their  heirs,  executors,  and  administrators,  have  mutually 
agreed  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other 
as  follows : 

First.  That,  in  consideration  of  the  work  already  done  to  the  satisfaction  of  the  party 
of  the  first  part,  and  of  the  further  consideration  that  the  entire  work  in  contemplation 
cannot  be  completed  under  any  contract  in  which  the'parties  of  the  second  part  are  now 
concerned,  the  party  of  the  first  part  shall  surrender  and  pay  to  the  parties  of  the 
second  part  the  sum  of  seventy-eieht  thousand  two  hundred  and  seventy-nine  dol- 
lars and  fifty-one  cents  ($78,279.51)  such  sum  being  eighty-five  (85)  per  cent,  of  the 
percentage  heretofore  retained  and  withheld  from  the  parties  of  the  second  part,  as 
a  guarantee  for  the  faithful  performance  of  their  work  as  provided  in  the  original 
articles  of  agreement. 

Second.  That  the  parties  of  the  second  part  may  defer  the  removal  of  machinery, 
rubbish,  and  refuse  material  from  the  site  of  the  work  as  provided  in  the  original 
specifications  relating  thereto,  until  required  to  do  so  by  the  party  of  the  first  part, 
after  an  appropriation  for  the  resumption  of  operations  shall  have  been  made  by  Con- 
gress ;  and  when  such  removal  shall  nave  been  effected  to  the  satisfaction  of  the  party 
of  the  first  part,  final  payment  of  all  sums  Justly  due  to  the  parties  of  the  second  part 
will  be  completed,  but  if  such  removal  shall  not  have  been  effected  within  thirty  ?;}0) 
days  after  being  ordered  the  bi^ance  of  all  retained  percentages  or  other  moneys  due 
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the  parties  of  the  second  part  shall  he  forfeited  to  the  United  States ;  provided  the 
order  for  soch  removal  shall  not  he  given  within,  five  (5)  days  after  the  award  of  a 
new  contract  for  continuing  Work  on  the  tnnnel.  And  provided  further,  that  no  such 
order  of  removal  will  be  given  at  that  time.  (Ist)  If  the  parties  cf  the  second  part 
remain  as  contractors  on  the  work,  to  complete  it,  or  (2nd)  if  within  the  five  (5)  days 
aforesaid,  they  arrange  with  their  successors  on  the  work  for  the  transfer  to  such 
successors  of  all  responsibility  in  relation  to  such  removal,  in  a  manner  and  under 
conditions  satisfactory  in  all  respects  to  the  party  of  the  first  part;  whereupon,  in 
either  of  these  two  cases,  final  settlement  on  account  of  contracts  now  existing  will 
he  made  in  such  manner  as  may  then  to  be  found  just  and  proper. 

Third.  That  the  pumping  machinery  at  Fonndry  Branch  and  Rock  Creek  shafts 
shall  he  kept  in  proper  working  order  for  service  at  all  times  by  the  parties  of  the 
second  part,  so  that  it  may  be  at  any  time  pnt  into  active  operation  on  the  orders  of 
the  party  of  the  first  part;  and  to  that  end  there  shall  be  in  daily  service  on  the  work 
one  competent  engineer  (who  shall  also  be  a  machinist),  whose  duty  it  shall  be  to  care 
for  such  pumping  machinery,  and  who  shall  receive  as  compensation  for  such  service 
from  the  party  of  the  first  part  the  sum  of  sixty  dollars  ($60.00)  for  each  calendar 
month,  to  date  from  the  day  on  which  these  articles  of  agreement  may  go  into  eff'ect, 
as  hereinafter  provided. 

Fourth.  That  the  party  of  the  first  part  shall,  at  his  option,  pnt  into  active  service 
the  pumping  machinery  at  both  or  either  of  the  two  shafts  named  in  the  foregoing 
paragraph  at  any  time  during  the  suspension  of  work  hereinbefore  referred  to,  paying 
to  the  parties  of  the  second  part  the  snm  of  three  dollars  ($3.00)  for  each  day  of  twenty- 
fonr  {'24)  hours  that  each  set  of  pumping  machinery  shall  be  in  active  use.  It  being 
understood  that  the  party  of  the  first  part  shall  control  and  pay  for  all  necessary  op- 
erating expenses  in  connection  with  such  active  pumping  operations. 

It  is  understood  and  agreed  that  nothing  herein  contained  shall  be  construed  to  re- 
lease from,  or  add  to,  any  obligation,  liability,  right,  or  dnty  devolving  on  either  party 
under  the  operations  of  the  two  several  articles  of  agreement,  to  which  the  foregoing 
are  snpplementaL 

It  is  further  understood  that  these  supplemental  articles  of  agreement  are  to  be- 
come operative  only  when  approved  by  the  Chief  of  Engineers  and  the  Secretary  of 
War,  and  if  not  so  approved  to  be  void  and  of  no  effect  whatever. 

In  witness  whereof  the  undersigned  have  hereunto  placed  their  hands  and  seals  the 
date  first  hereinbefore  written. 

G.  J.  Ltdkckbr,  [ssal.] 

Major  o/EnffineerSf  U,  8.  A, 

BbGKWITH  &  QUACKENBU8H.      [SEAL.] 

Witnesses : 

Simon  Newton. 
John  M.  Labkey. 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  15,  1887. 


Approved. 

[Second  indorsement.] 
Approved. 


Chas.  W.  Raymond, 
JoHng  Chief  of  Engineers. 


War  Department, 

December  19,  1887. 

R.  Macfeely, 
Acting  Secretary  of  War, 


After  the  Baspension  of  work  the  taimel  was  allowed  to  fill  with  water, 
thereby  avoiding  the  expense  of  pumping  operations  and  providing  a 
moderate  test  of  the  strength  of  lining  already  constructed  in  resisting 
the  outward  pressure  of  water. 

The  act  of  Congress — general  deficiency — approved  March  30,  1888, 
included  the  following  item  of  appropriation : 

To  enable  the  Secretary  of  War  to  complete  the  work  of  increasing  the  water  sup- 
ply of  the  city  of  Washinstou,  under  the  act  entitled  '*An  act  to  increase  the  wat«r 
supply  of  the  city  of  Washinj^ton,  and  for  other  purposes."  approved  Jnly  fifteenth, 
eighteen  hundred  and  eighty-two,  namely :  For  -completion  of  lining  of  the  tnnnel, 
two  hundred  and  ninety-seven  thousand  seven  hundred  and  fifty  dollars ;  for  coraplet- 
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ing  shafts,  west  connection,  and  for  superintendence  and  engineering,  thirty-seven 
thousand  two  hundred  and  fii'ty  dollars ;  and  for  general  contingencies  of  the  work, 
twenty  thousand  dollars ;  in  all,  three  hundred  and  fifty-five  thousand  dollars ;  all  of 
said  work  to  be  completed  by  November  first,  eighteen  hundred  and  eighty-eight ; 
said  sum  to  be  subject  to  all  the  provisions  and  restrictions  of  the  said  act  of  July 
fifteenth,  eighteen  hondred  and  eighty -two,  and  of  the  act  approved  July  fifth,  eight- 
een hundred  and  eighty-four,  making  appropriations  for  the  expenses  ot  the  govern- 
ment of  the  District  of  Columbia,  as  to  its  apportionment  and  settlement  between 
the  United  States  and  the  District  of  Columbia,  and  the  refunding  thereof.  The 
work  above  provided  for  to  be  done  under  the  contract  heretofore  made,  or  by  a 
reletting,  as  in  the  discretion  of  the  Secretary  of  War  shall  be  most  promotive  of  the 
interest  of  the  Government :  Provided,  That  no  contract  shall  be  made  at  prices  greater 
than  the  prices  allowed  under  contract  under  which  work  has  been  heretofore  done 
on  said  tunnel. 

Immediately  on  the  passage  of  this  act  the  necessary  measures  for 
resuming  operations  at  the  earliest  day  possible  were  inaugurated.  To 
this  end  the  work  of -pumping  out  the  tunnel  was  commenced  at  once, 
under  the  supplemental  articles  of  agreement  hereinbefore  quoted,  and 
additional  articles  were  entered  into  with  the  same  contractors,  for  com- 
pleting the  work  of  lining.  One  of  the  most  urgent  reasons,  if  not 
indeed  the  controlling  one,  lor  continuing  the  same  contractors  on  the 
work,  was  a  proviso  in  the  act  of  appropriation,  which  required  the 
completion  of  the  work  by  November  1, 1888.  It  was  clearly  impossible 
to  comply  with  this  requirement,  but  quite  evident  that  the  nearest  ap- 
proach thereto  would  be  by  avoiding  the  long  delay  that  would  neces- 
sarily follow  advertisement  for  new  bids,  a  reletting  of  the  work,  and 
the  establishment  thereon  of  new  contractors  and  a  new  working  plant. 

These  articles  of  agreement  are  as  follows : 

Supplemental  articles  of  agreement  entered  this  8th  day -of  May,  eighteen  hundred 
and  eighty-eight  (1888),  between  Major  O.  J.  Lydecker,  Corps  of  Engineers,  U.  S. 
Army,  of  the  first  part,  and  Clinton  Beckwith  and  John  Y.  Quackenbnsh,  partners, 
doing  business  under  the  firm  name  of  Beckwith  &  Quackenbush,  of  Mohawk,  of 
the  county  of  Herkimer,  State  of  New  York,  of  the  second  part ;  these  articles, 
now  herein  named,  being  in  furtherance  of  and  supplementary  to  certain  articles 
of  agreement  entered  into  by  the  parties  aforesaid,  relating  to  the  construction  of  a 
tunnel  for  increasing  the  water  supply  of  Washington,  D.  C.,  on  the  29th  day  of  Oc- 
tober, 1883,  and  to  certain  supplemental  articles  of  agreement  concerning  the  same, 
and  between  the  same  parties,  entered  into  on  the  18th  day  of  Octobef ,  1886,  and  on 
the  5th  day  of  December,  1887. 

Whereas  the  urgent  deficiency  act  of  Congress  approved  March  30th,  1888,  appro- 
priates the  sum  ot  $355,000  for  completing  the  Washington  Aqueduct  Tunnel,  hereto- 
fore in  process  of  construction  under  the  contract  and  supplemental  articles  of  agree- 
ment above  named ;  and  whereas  said  act  provides :  1st.  That  all  the  work  shall  be 
completed  by  November  Istj  1888 ;  2d.  That  it  may  be  done  under  the  contract  here- 
tofore made  or  by  a  reletting,  as  in  the  discretion  of  the  Secretary  of  War  shall  be 
most  promotive  of  the  interest  of  the  Government ;  and,  3d.  That  no  contract  shall 
be  made  at  prices  greater  than  the  prices  allowed  under  contract  under  which  work 
has  been  heretofore  done  at  the  tunnel.  And  whereas  the  Secretary  of  War  has  de- 
termined that  it  will  be  most  promotive  of  the  interest  of  the  United  States  to  com- 
plete the  said  tunnel  work  under  the  contract  and  articles  supplemental  thereto  here- 
inbefore referred  to ;  provided  the  parties  thereto  subscribe  to  the  conditions  here- 
inafter named :   Therefore, 

Tills  ajgreement  witnesseth  that  the  said.Mi^or  G.  J.  Lydecker,  Corps  of  Engineers, 
for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Beckwith  &  Quacken- 
bush, for  themselves,  their  heirs,  executors,  and  administrators,  have  mutually 
agreed,  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other 
as  follows : 

Hr«t.— That  the  parties  of  the  second  part  shall  continue  to  completion,  so  far  as 
the  money  already  appropriated  shall  suffice,  the  work  on  the  tunnel  aforesaid.  It 
being  expressly  understood  that  the  parties  of  the  second  part  will  use  all  means  in 
their  power  to  complete  the  work  by  the  1st  day  of  November,  1888,  and  that  all  in- 
structions from  the  party  of  the  first  part,  concerning  the  steps  to  be  taken  to  secure 
completion  on  said  date,  shaU  be  promptly  obeyed  and  rigidly  adhered  to.  It  is 
understood  that  the  tunnel  lining  to  be  done  under  these  supplemental  articles  of 
agreement  will  inclade  three  classes,  viz :  1st.  Briok  aroh,  side-wall,  and  inverti  Buoh 
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as  lias  hei^tofore  been  applied  to  the  work,  snbstantially  as  sLowu  on  tracing  hereto 
attached,  in  section  marked  "A."  *2d.  Rabble  masonry  side- walls,  and  two-ring  brick 
arch,  substantially  as  shown  on  tracing  hereto  attached,  in  section  marked  '*  B."  3d. 
Rabble  masonry  side-walls,  and  three-ring  brick  arch,  substantially  as  shown  on 
tracing  hereto  attached,  in  section  marked  '*  C."  The  backing  in  all  cases  to  be  of 
rubble  masonry  such  as  called  for  in  previoas  article  of  agreement,  The  rubble 
masonry  side- walls  contemplated  herein  will  be  not  less  than  eighteen  (18)  inches  in 
thickness,  and  constructed  thronghont  in  accordance  with  the  following : 

Specifications  for  rubble  eide-walls. — The  rubble  side-walls  provided  for  in  these  arti- 
cles will  be  constructed  of  clean,  sound,  and  dnrable  stone,  selected  for  the  purpose. 
They  must  be  carefully  laid  in  cement  mortar,  insach  manner  as  to  fit  approximately, 
being  roughly-shaped  with  the  hammer  if  necessary  to  make  such  Ht.  Mortar  must 
be  freely  used,  so  as  to  solidly  fill  all  spaces  between  stones  and  to  bulge  out  beyond 
the  face  joints  when  the  stone  is  placed  in  position,  the  object  bein|;  to  make  the  wall 
as  nearly  water-tight  as  possible.  The  face,  of  the  wall  must  be  laid  true  to  the  lines 
given,  and  so  that  projections  shall  not  extend  more  than  one  and  one-half  (li)  inches 
beyond  the  designated  plane  of  the  face.  The  facing  joints  shall  be  neatly  outlined 
and  finished,  and  the  top  of  the  wall  shall  be  truly  leveled  to  the  spring  of  the  brick 
arch. 

It  is  farther  agreed  that  payment  for  the  aforesaid  work  of  lining  shall  be  as  fol- 
lows :  For  full  lining  of  Ist  class,  forty  dollars  ($40)  per  linear  foot  of  tunnel  so  lined ; 
for  lining  of  2d  class,  twenty-four  dollars  and  fifty  cents  ($24.50)  per  linear  foot  ot 
tunnel  so  lined ;  for  lining  of  3d  class,  twenty-eight  dollars  and  fifty  cents  ($'28.50) 
per  linear  foot  of  tunnel  so  lined.  The  prices  aforesaid  being  no  greater  than  those 
allowed  under  the  contract  under  which  work  has  heretofore  been  done  on  tbe  tunnel, 
and  such  as  will  insure  the  completion  of  the  work  within  the  limits  of  the  sum  ap- 
propriated therefor.  It  is  expressly  understood  that.the  prices  paid  as  above  include 
compensation  for  all  work  and  material  necessary  for  the  solid  lining  of  the  tunnel 
in  the  several  classes,  as  well  as  the  work  of  enlarging  the  tunnel  from  the  normal 
cross-section  to  that  required  for  placing  the  designated  lining. 

It  is  farther  stipulated  and  agreed  that  all  brick-work  in  the  lining  of  the  tunnel 
shall  be  done  by  expert  brick  masons,  and  that  the  stone- work  of  said  lining  shall  be 
done  by  expert  stone  masons. 

In  consideration  of  the  first  proviso  of  the  urgent  deficiency  act  hereinbefore  named, 
it  is  also  understood  and  agreed  that  if  work  on  the  tunnel  is  not  completed  by  the 
1st  day  of  November,  1888,  the  parties  of  the  second  part  may,  at  their  option,  con- 
tinue to  prosecute  the  work  within  the  limits  provided  for  by  the  appropriation  of 
$355,000  made  by  Congress  in  the  act  herein  named,  but  no  payment  for  such  work 
done,  or  material  furnished,  after  said  date,  shall  bo  made  until  Congress  shall  have 
extended  the  time  for  the  completion  of  the  work,  unless  the  Secretary  of  War  shall 
then  determine  that  the  time  for  completion  under  these  articles  of  agreement  may 
be  extended,  and  shall  thereupon  expressly  authorize  payment  to  be  made,  in  the 
usual  manner,  for  the  work  done  during  the  period  of  extension. 

It  is  further  understood  and  agreed  that  nothing  herein  contained  shall  be  construed 
to  release  from,  or  add  to,  any  obligation,  liability,  right,  or  duty,  involved  in  the  origi- 
nal contract  of  October  29th,  1883,  or  any  article  of  agreement  supplemental  thereto,  so 
far  as  concerns  the  parties  in  interest,  except  as  specifically  provided  in  these  final 
supplemental  articles  now  signed  and  dated  this  8th  day  of  May,  1888,  which  said 
final  articles  are  to  become  operative  only  when  approved  by  the  Chief  of  Engineers, 
U.  8.  Army,  and  the  Secretary  of  War. 

In  witness  whereof  the  undersigned  have  hereunto  placed  their  hands  and  seals 
the  date  fiist  hereinbefore  written. 

G.  J.  Lydeceer,  [seal.] 

Major  of  Engineers,  U.  S.  A. 

BeCKWITH  &  QUACKENBUSII.      [SEAL.] 

Witnesses : 
Simon  Newton, 
John  M.  Laseet. 

Approved  May  9,  1888.  J.  C.  Duane, 

Briff,  Gen.f  Chief  of  Engineers. 

f  First  indoraenient.] 

War  Department,  May  10,  1888. 
Approved. 

William  C.  Endicott, 

Secretary  of  War, 

It  will  be  observed  that  the  above  articles  provide  for  three  classes 
of  lining:  (1)  "Brick  arch,  side-wall,  and  invert,  snch  as  has  heretofore 
been  applied  to  the  work ; "  this  will  cost  $40  per  linear  foot,  and  waa 
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designed  to  be  used  iti  only  about  325  feet  of  the  length  then  remain- 
ing to  be  lined.  (2)  ^*  Knbble  side- walls,  and  two-ring  brick  arch,"  cost- 
ing $24.50  per  linear  foot,  and  designed  for  about  11,354  feet.  (3)  "  Rub- 
ble masonry  sido-walls,  and  f^rce-ring  brick  arch,"  costing  $28.50  per 
linear  foot,  and  designed  for  a  few  short  sections  of  tunnel,  aggregating 
in  length  about  250.  feet. 

The  tunnel,  having  been  cleared  of  water,  showed  that  no  damage  had 
been  done  by  allowing  it  to  fill^  the  working  plant  was  put  in  order, 
the  w^ork  of  placing  lining  was  resumed  in  the  latter  part  of  May,  and 
operations  to  that  end  are  now  in  progress  in  all  sections  of  the  tunnel. 
The  total  length  of  tunnel  lined  during  the  year  was  only  3,959.5  linear 
feet,  but  of  this  1,186  were  placed  during  the  past  month  (June,  1888). 
The  total  length  lined  to  June  30, 1888,  is  10,099^  feet,  and  there  then 
remained  10,626.8  feet  to  be  lined. 

The  contractors  have  as  yet  by  no  means  made  such  arrangements  as 
are  requiste  to  finish  the  entire  work  at  the  earliest  possible  date,  in 
spite  of  repeated  directions  from  this  office  having  that  object  in  view; 
especially  has  progress  in  the  heading  east  from  Foundry  Branch  work- 
ing shaft  been  unsatisfactory,  less  lining  having  been  placed  in  that 
section  than  in  any  other^  whereas  the  greatest  distance  to  be  lined  is 
in  that  one.  It  is  hoped  and  belived,  however,  that  the  contractors  will 
soon  see  the  necessity  of  changing  their  course  in  this  respect,  and  com- 
ply with  the  directions  given  for  their  guidance,  and  thereby  avoid  the 
stipulated  jjenalty  of  persistent  refusal  to  comply  with  the  requirements 
of  their  contract. 

The  total  estimate  of  work  done  by  the  contractors  on  the  tunnel  up 
to  June  30, 1888,  is  as  follows: 

70,161  cubic  yards  excavation  in  tunnel,  at  $8 1609,288.00 

2,148.75  cubic  yards  earth  excavation  in  shafts,  at  |6 12,b92. 50 

2,676  cuTsio  yards  rock  excavation  in  shafts*  at  $10 26, 760. 00 

10,891  cubic  yards  brick  masonry  in  tunnel,  at|l4 152,474.00 

2,339  cubic  ^ards  concrete  masonry  in  tunnel,  at  $5 11, 695. 00 

4,936.72  cubic  yards  dry-stone  packing;  in  tunnel,  at  |2..'S0 12, 341. 80 

3vS3  cubic  yards  brick  masonry  in  shafts,  at  |18 6,894.00 

600  cubic  yards  concrete  masonry  in  shafts,  at  $5 3,000.00 

930  cubic  yards  dry-stone  packing  in  shafts,  at  $2.50 2, 325. 00 

444  linear  feet  air-shafts  complete,  at  $15 6,060.00 

637.78  cubic  yah^s  extra  excavation,  at  $1.50 956. 67 

15,926  cubic  yards  rubble  masonry  in  tunnel,  at  $4.75 75,648.50 

1,295  linear  feet  tunnel  lining,  second  class,  at  $24.50 31, 727. 50 

Total  for  contract  work... 952,662.97 

Payment  on  account  of  the  above  has  been  made  to  contractors  aa 
follows : 

On  monthly  estimates $857,396.68 

85  per  cent,  of  retained  percentages  on  work  done  prior  to  September  30, 

1887 78,279.51 

Balance  due  on  contract  work 16,986.78 

952,662.97 

The  cost  of  work  done  during  the  past  year,  included  inabove  state- 
ment, was  $124,417.70. 

In  addition  to  the  above  total,  there  have  been  expended  for  aque- 
duct extension  the  following  sums : 

For  west  connecting  conduit  (1886) $5,005.58 

For  pumping  during  suspension  of  operations  in  1886 7, 035. 00 

For  pumping  under  supplemental  articles  dated  December  5,  1887 2, 830. 36 

For  engineering,  superintendence,  and  contingencies,  including  cost  of  pre- 
liminary surveys  and  examinations  ( 1882-1888) 44, 339. 45 

69,S10.39 
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This,  added  to  the  total  cost  of  work  done  under  contract  ($952;662.97), 
makes  the  grand  total  of  expenditures  np  to  June  30, 1888,  including 
outstanding  liabilities  and  retained  percentages,  $1,011,873.36. 

The  appropriations  have  been  as  follows : 

Actapproved  July  15, 1882 $599,534.55 

Act  approved  March  26, 1886  (pumping) 5,000.00 

Act  approved  August  4, 1886 395,000.00 

Act  approved  March  30,  1888 355,000.00 

Total 1,354,534.55 

Deducting  therefrom  the  total  expenditures  and  liabilities  fcr  work 
already  done  to  June  30, 1888,  $1,011,873.36,  the  balance  available  at  that 
date  was  $342,661.19,  the  expenditure  of  the  greater  part  of  which  is  pro- 
vided for  by  existing  contracts.  As  nearly  as  can  now  be  determined 
this  sum  will  suffice  for  the  completion  of  the  work,  in  all  its  essential 
features,  wheretbre  no  estimate  for  any  additional  appropriation  is  sub- 
mitted at  this  time. 

NEW  BESEEYOIfi. 

The  contract  with  Malouey  &  Gleason  for  the  completion  of  this  part 
of  the  work  expired  June  30, 1887,  at  which  time  there  remained  about 
50,000  cubic  yards  of  excavation  and  12,000  square  yards  of  slope  pav- 
ing, together  with  a  small  amount  of  sodding,  to  be  done,  in  order  to 
complete  so  much  of  the  reservoir  as  it  was  proposed  to  do  under  the 
contracts  mentioned  above.  Accordingly,  it  was  determined  to  make  a 
further  extension  of  time,  and  this  was  done  subject  to  the  condition 
that  the  contractors  should  forfeit  to  the  United  States  the  sum  of  $300 
for  each  calendar  month  during  the  period  of  suspension,  pursuant  to 
the  following  supplemental  articles  of  agreement: 

Supplemental  articles  of  agreement  entered  into  this  SOth  day  of  July,  eighteen  han< 
ctrod  and  eighty-seven  (1887),  between  M^or  G.  J.  Lydecker,  Corps  of  Engineers, 
U.  S.  Army,  of  the  first  part,  and  Patrick  Maloney  and  Andrew  Gleason,  partners, 
doing  business  under  the  firm  name  of  Maloney  &,  Gleason,  of  Washington,  of  the 
District  of  Columbia,  of  the  second  part: 

Whereas,  on  the  30th  day  of  October,  1883,  the  parties  above  named  entered  into  a 
contract  for  the  construction  of  a  rejtervoir  for  increasing  the  water  supply  of  Wash- 
ington, D.  C,  whereby  it  was  provided  that  the  work  should  be  completed  by  or  be- 
fore the  3f)th  day  of  June,  1886. 

And  whereas  the  time  for  completing  the  aforesaid  work  has,  by  successive  exten- 
sions, been  prolonged  to  June  30, 1887 — at  which  date  the  same  was  still  unfinished — 
and  the  parties  ofthe  second  part  had  made  application  for  additional  time  in  which 
to  complete  the  work  aforesaid ; 

Therefore  this  agreement  witnesseth  that  the  said  Major  G.  J.  Lydecker,  Corps  of 
Engineers,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Maloney 
&  Gleason,  for  themselves,  their  heirs,  execntors,  and  administrators,  have  mutually 
agreed,  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other, 
as  follows : 

That  in  consideration  of  a  further  extension  of  time,  whereby  the  party  of  the  second 
part  may  be  allowed  the  additional  period  of  four  (4)  calendar  months  (viz,  from  June 
30, 1887,  to  October  31,  1887)  within  which  to  complete  so  much  of  the  work  on  the 
reservoir  aforesaid  as  shall  be  required  .of  said  party  of  the  second  part  by  the  party 
ofthe  first  part,  the  party  of  the  second  part  shall  forfeit  to  the  United  States  the 
sum  of  three  hundred  dollars  ($300.00)  per  month  during  each  month  of  such  period 
of  extension  in  order  to  make  good,  in  part,  the  additional  cost  of  supervisicn  and  in- 
spection to  which  the  United  States  will  be  subjected  by  reason  of  such  extension ; 
and  the  said  sum  of  $300.00  shall  be  deducted  monthly  from  the  amounts  found  due 
to  the  parties  of  the  second  part,  for  each  calendar  month,  or  part  thereof,  during 
which  operations,  under  the  original  contract  hereinbefore  referred  to,  dated  October 
30, 1883,'and  under  these  supplemental  articles  of  agreement,  shall  be  continued. 

It  is  farther  understood  and  agreed  that  all  provisions  of  the  original  contract 
aforesaidj  not  inconsistent  with  these  supplemental  articles  of  agreement,  shall  re- 
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main  of  full  force  and  effect,  and  that  nothing  heroin  contained  or  implied  shall  bind 
the  United  States  to  allowing  the  parties  of  the  second  part  any  additional  time  in 
which  to  complete  all  the  work  required  of  them  under  the  said  original  contract. 

In  witness  whereof  the  undersigned,  have  hereonto  placed  their  hands  and  seals  the 
date  first  hereinbefore  written. 
Witnesses : 

Simon  Newton.  G.  J.  Ltdeckeb.  [seal.] 

Major  Engineers,  U,  S,  A, 
Jno.  C.  Fay.  ?  Maxoney  &  Glbason.    [seal.] 

John  P.  Shepperd.  $ 

Office  Chief  of  Engineers, 

U.  S.  Army, 
July  26,  1887. 
RcspectfnUy  submitted  to  the  Secretary  of  War,  with  recommendation  for  approval. 

•    **  n  <»  #  •  • 

J.  C.  Duane, 
Brig,  Gen.,  Chief  of  EngineerB, 

War  Department,  July  28,  1887. 
Approved :    By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Clerk, 

Work  was  continued  untiL  October  31, 1887,  when  the  desired  results 
having  been  accomplished,  operations  under  contract  with  Maloney  & 
Gleason  were  closed,  and  after  considerable  expenditure  of  time  in  sur- 
veys and  recomputations  for  final  settlement,  payment  was  made  March 
19, 1888.  This  settlement  was  not  satisfactory  to  the  contractors,  and 
tbey  have  since  that  time  presented  claims  for  additional  comx)en8atiou, 
the  consideration  of  which  is  now  pending. 

The  total  estimate  for  work  done  by  the  contractors  on  the  reservoir 
to  the  date  of  stopping  work,  and  which  was  the  basis  of  settlement  with 
them,  was  as  follows : 


Items. 


Excavation,  cnbio  yards 

Puddling,  cubic  yards 

Sodding,  square  yards 

Cut  stone  masonry,  cubic  yards  .. 

Brick  masonry,  cable  yards 

Concrete  masonry,  cubic  yards... 

Kubble  masonry,  onbio  3'ards 

Trap-roclc  lining,  square  yards... 
Broken  stone  lining,  cnbio  yards . 

Paving,  square  yards 

Coping,  linear  feet 

Cast-iron  drains,  linear  feet 

Pineplonk,  Mfeet^B-M 


828,516 
01,117 


Work  done. 


To  Jane 
30,1887. 


4.5 

030 

9.690 

104 

6.077 

10,177 

52,690 

40.9 

882 

90,038 


Daring 
year  end- 
ing June 
80,  1888. 


44,122 

215 

7,440 


2,126 
9.342 


TotaL 


Price  per 
|yard,eto. 


872,637 

01,3.12 

7,440 

4.5 

930 

9,000 

104 

5,077 

12.303 

62,032 

40.9 

882 

90,033 


$0.30 

.40 

.20 

15.00 

9.00 

5l50 

6.00 

1.00 

2.00 

.28 

5.00 

.75 

30.00 


Coat 


$261,791.10 

24,532.80 

1,488.00 

67.50 

8, 37a  00 

53,29&.00 

624.00 

6.077.00 

24.606.00 

17.36^.96 

204.50 

286.50 

2,700.99 


400.412.33 


Aroonnt  of  forfeit  to  the  United  States  for  part  cost  of  sapervision  and  inspection,  as  per 

sapplemental  articles  of  agreement  dated  Joly  12,  1887 $1,200.00 

Amountpaid  contractors 399,212.33 

400.412.35 

Of  the  above  total  $21,678.36  is  for  work  done  during  the  past  fiscal 
year.  In  addition,  there  has  been  expended  for  stone,  trap-rock,  and 
brick  fornished  to  contractors  $43,032.90,  and  for  surveys,  engineering, 
contingencies,  etc.,  since  the  beginning,  the  sum  of  $62,684.63,  making 
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the  total  expenditures  to  June  30, 1888,  $504,929.88.    Tbe  appropria- 
tions have  been  as  follows : 

Act  approvedJuly  15, 1882 $431,273.75 

Act  approved  August  4, 18S6 160,000.00 

Total 591,273.75 

Deducted  therefrom  the  total  of  expenditures  (^4,929.88),  the  balance 
available  for  completing  the  work  at  the  close  of  the  fiscal  year  was. .      86, 343. 87 

In  order  to  complete  this  part  of  the  work  to  the  extent  necessary  for 
service  in  connection  with  the  increased  water  supply,  a  gate-house 
(combining  influent  and  efftuent)  is  to  be  built,  the  side  slopes  of  reser- 
voir in  vicinity  of  gate-house  graded  and  paved,  and  the  circulating 
conduits  built.  The  balance  of  appropriation  in  hand  will  probably  be 
suflScient  for  the  work  above  indicated.  After  that  is  done,  requisite 
means  for  fencing  and  for  properly  finishing  the  grounds  about  the 
reservoir  should  be  provided,  but  it  is  not  deemed  expedient  to  submit 
any  estimate  therefor  at  this  time. 

LAND. 

The  only  payment  for  land  during  the  year  was  that  of  May  26,  to 
Martha  J.  Goston,  for  $77.50,  on  account  of  land  to  extend  aqueduct. 
All  previous  payments  are  given  in  the  Annual  Eeports  of  the  Chief  of 
Engineers  for  1885, 1886,  and  1887.  Of  the  sum  originally  appropriated 
($45,000),  to  pay  for  land  and  water  rights  at  the  Grfeat  Falls,  only 
$117.96  has  been  expended,  as  stated  in  previous  reports,  no  expendi- 
ture having  been  jnade  therefrom  during  the  past  year.  The  settle- 
ment of  questions  concerning  these  matters  is  still  pending  in  court,  in 
charge  of  the  Attorney-General. 

The  total  expenditures  made  from  this  office  on  account  of  land  con- 
demnation up  to  June  30, 1888,  is  as  follows : 

For  "  land  to  extend  aqueduct" $26,439.51 

For  "land  for  reservoir" 209,435.72 

For  "  water  rights  and  land  to  extend  dam  at  Great  Falls  " 117. 96 

The  balances  of  appropriations  available  for  the  above-named  pur- 
poses, June  30,  JL888,  were  as  follows  : 

For  "land  to  extend  aqueduct" $24,930.49 

For  "land  for  reservoir" 814.28 

For  "  water  rights  and  land  to  extend  dam  at  Great  Falls  " 44, 882. 04 

MAIN  CONNECTIONS. 

No  work  has  been  done  on  the  main  connections  during  the  year. 
In  July  a  small  force  was  employed  to  remove  the  75-inch  pipe,  which 
had  been  left  on  the  grounds  of  the  Howard  University,  to  the  site  of 
the  new  reservoir,  at  an  expense  of  $19.40 ;  the  only  disbursement  dur- 
ing the  year. 

The  total  expended  on  account  of  main  connections  to  June  30, 1888, 
were  as  follows: 

For  water-wipe,  valves,  and  special  castings f  122, 029. 78 

For  pay-roUs  for  labor,  superintendence,  etc 25, 641. 42 

For  materials,  tools,  supplies,  etc 11,800.49 

For  hauling  pipe  from  depots,  etc 3,939.13 

Total 163,410.82 

The  original  appropriation  was  $165,400,  and  the  balance  now  avail- 
able is  $1,989.18,  which  will  probably  suffice  to  complete  this  part  of 
the  work  by  making  proper  connection  with  the  gate-house  when  built. 
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The  following  is  an  abstract  of  contracts  for  increasing  the  water 
supply  of  Wasliington,  D.  C,  in  force  during  the  fiscal  year  ending 
JnneSO,  1888- 

For  tunnel.^BeckwMh  &  Quackenbusli,  of  Mohawk,  N.  Y.,  contractore;  date  of 
contract,  October  29, 1883 ;  dates  of  supplemental  contracts,  October  18, 1886,  Decem- 
ber 5,  1887,  and  May  8, 1888.  The  specified  time  for  completing  work  under  these 
several  contracts  is  November  1, 1888,  but  it  is  not  deemed  possible  to  do  so  within 
that  limit  of  time. 

For  rwatToir.-— Maloney  &  Gleason^  of  Washington,  D.  C,  "contractorg ;  date  of  orig- 
inal contract,  October  30,  1883;  expired  June  30,  1887,  and  extended  under  snpple- 
mental  articles  of  agreement  dated  July  20,  1887,  to  October  31,  1387. 

The  following  is  a  money  statement  for  the  fiscal  year  ending  June 
30,1888: 


Title  of  appropriation. 

Amotmt 
unexpended 
Jaly  1,1887. 

Expended 

dnnng  the 

year. 

Amount 
unexpended 
June  30, 1888. 

Ontstanding 
liabilities,  in- 
clading  re- 
tained per* 
ccntagea. 

Amount 

available 

Jane  30, 

1888. 

T.nn<1  to  <ixtend  aonodnot  .^,,.,^,. 

125,007.99 

5*855,000.00) 

{   241.777.24$ 

2,008.58 

814.28 

.     159,646.50 

44,882.04 

19,666.62 

$77.50 

210,207.97 

19.40 

$24,930.40 

886.569.27 

1,989.18 
814.28 

86,343.87 

44,882.04 

4,065.52 

$24,030.49 
342, 661. 10 

Extension  of  aqaedact 

$43,90a08 

Main  connectioDfl 

1,989.18 
814.28 

Land  for  resei  voir 

Constmcting  reservoir  and  K&te- 
houso ..      -.         ......        .... 

73,302.72 

86,343.87 

Water  rijrhta  and  lafld  to  extend 
dam  at  Great  Falls 

44, 882. 04 

Completion  and  extension  of  dam 
at  Oieat  Falls 

15^000.00 

4,665.53 

Aggregate  .................. 

848,802.24 

298,607.59 

550,194.65 

43,908.08 

506,288.57 

*  Appropriated  by  act  of  March  80, 1388. 

The  above  statement  has  reference  only  to  disbursements  made  from  this  office ;  in 
addition,  the  sum  of  $611.24  was  disbursed  directly  from  the  United  States  Treasury 
Department  for  advertising,  but  I  have  not  been  advised  as  to  what  specific  item  of 
appropriation  such  expenditure  was  charged.  It  related  to  the  acquisition  of  land 
and  water  rights,  and  is  supposed  to  have  been  charged  accordingly.  Deducting  this 
Hmount((611.24)from  the  total  availableJnneSO,  1888(1506,28(5.57),  leaves  1505,675.33; 
of  this  amount  an  expenditure  of  the  greater  part  of  the  balance  applicable  to  the 
extension  of  the  aqueduct  (|342,661.19)  is  contemplated  under  existing  contracts. 


report  of  lieutenant  c.  mcd.  town8end,  corps  of  engineers. 

Office  op  the  Washington  Aqueduct, 

Washington^  D.  C,  July  7,  1888. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  operations  for  "  in- 
creasing the  water  supply  of  the  city  of  Washington,  JD.  C,"  during  the  fiscal  year 
ending  June  30,  1888. 

The  project  adopted  in  1882  for  increasing  the  water  supply  of  the  city  of  Washing- 
ton consisted  in  completing  the  dam  across  the  Maryland  Channel  and  the  Potomac 
River  at  Great  Falls,  building  a  dam  across  Conn's  Island  and  the  Virginia  Channel, 
extending  the  conduit  from  the  distributing  reservoir  to  a  ravine  south  of  the  Sol- 
diers' Home  by  means  of  a  tunnel,  building  in  this  ravine  a  reservoir  of  300,000,000 
gallons  capacity,  and  connecting  it  with  the  distributing-pipes  of  the  city  by  large 
iron  water-mains. 

At  the  close  of  the  last  fiscal  year  the  dam  at  Great  Falls  had  been  completed ;  the 
water-mains  had  been  laid,  with  the  exception  of  a  few  lengths  at  the  new  gate- 
house ;  and  the  tunnel  had  been  '*  holed,"  and  6,110.5  linear  feet  had  been  lined  with 
brick  and  rubble  masonry.  To  complete  the  reservoir  so  that  water  could  be  intro- 
duced required  about  50,000  cubic  yards  of  excavation,  12,000  square  yards  of  paving, 
the-  construction  of  a  gate-house  over  the  eastern  shaft  of  the  tunnel,  and  the  building 
of  a  conduit  from  the  gate-house  to  cause  a  circulation  of  water  in  the  reservoir.  A 
description  of  the  work  done  wiU  be  found  fully  explained  in  preceding  reports. 
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Daring  the  fiscal  year  ending  June  30, 1688,  the  excavation  and  paving  of  the  res- 
ervoir has  been  completed,  except  in  the  gate-honse  recess,  and 'no  work  can  there  be 
undertaken  until  lining  m  the  neading  from  the  east  shaft  of  the  tunnel  has  been 
completed  and  the  cages  employed  in  hoisting  material  have  been  removed. 

The  work  of  lining  the  tunnel  was  continued  with  a  small  force  until  September 
30,  when  operations  were  suspended  on  account  of  a  lack  of  funds.  As  the  worst 
rock  encoantered  had  been  lined,  the  tunnel  was  allowed  to  fill  with  water,  not  only 
from  motives  of  economy,  bat  also  to  test  the  strength  of  the  lining  already  con- 
structed. In  the  general  defioienc;^  bill  approved  March  30,  18dS,  Congress  appro- 
priated 1355,000  to  complete  the  lining  of  the  tunnel,  etc.,  with  the  proviso  that  the 
work  should  bo  finished  November  1, 1§88.  The  water  was  then  pamped  out  and  work 
was  resumed,  but  it  was  not  until  the  end  of  May  that  the  building  of  the  masonry 
arch  could  be  actively  commenced. 

Daring  the  year  3,959  5  linear  feet  of  the  tunnel  were  lined  with  brick  and  rubble 
masonry,  of  which  nearly  one-third  (1,186  feet  J  were  constructed  daring  the  month  of 
Jane.  The  total  length  of  the  tunnel  lined  is  10,069.5  feet.  There  remains  to  be 
lined  10,626.8  feet. 

The  following  table  shows  the  location  of  the  various  lined  sections  of  the  tunnel, 
the  numbers  under  the  heading  "Class  ol  lining"  referring  to  the  cross-sections  sub- 
mitted herewith : 


Shaft. 

Hoadhig. 

Length. 

Clasa 

of 
Uning. 

Sections. 

Linear 
feet 

No.  feet 
to  be 
lined. 

Baat 

West 

8.817.1 

8,348 
2.062 

3.124.5 
8.502 

2,87&7 
2.208 

209 

1 
1 
2 
1 
2 
1 
2 

3 

4 
2 

1 

I 

2 

1 
2 

4 
4 
2^ 

4 
8 
2 
3 

4 
8 
2 
8 
2 

2 

1 
2 

818-746 
040.8-1025 
102&-1145 
1145-119Z 
1197-1475 
1475-1012 
1912-3317. 1 

078.228 
228.-866 
2968^3348 

77.4-666 
666-743 
743-766 
76^15 
816-867 
867-2062 

1804-1444 
17S3-18S0 
1860^8124.5 

104-258 
1684.7-2239.8 
2230.8-2574.8 

096-362 

879.6-1085 

1085-1197.6 

1197.^1329.6 

1760.5-2208 

6-9.8 
9.8-56.7 

06.7-209 

428 

78.2 
120 

62 

278 

487 

1.405.1 

Bast 

518.8 

Chantnl&iii  .....•.■>■.>•• 

2,798.3 
158 
638 
380 

Weat 

2,180 

1,168 
L       688.6 
77 
23 
49 
62 
1,105 

Bast 

77.4 

Bock  Crook 

1,984.6 

140 

97 

1,274.5 

Weat 

1,618 

1,511.5 
154 
554.6 
335.5 
210.5 

Bast 

2,297.4 

Foundry  Branch 

1,254.6 
266 
205.4 
112.6 
132 
427.6 

2,609.7 

Weat 

Baat 

1.830.5 

Weat 

877.5 

9.8 

4&9 

152.8 

209.0 

Total 

20,696.8 

10,069.5 

10,626.8 

Abee.— Briclc-work  of  4  rings  was  naed  in  weat  heading  Champlain  avenne  shaft  between  stations 
815-816, 867-1050. 1390-1440.  A  S^lng  invert  was  bailt  ttom  815-846.  About  2,100  feet  hare  been  en- 
larged  for  lining  and  379  feet  of  side-walla  constmoted. 

As  will  be  seen  from  the  above  method  of  lining  the  tunnel  has  been  materially 
modified  from  time  to  time.    The  reasons  for  the  change  from  dry-stone  packing  to 
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a  filling  of  rabble  masonry  have  been  fally  explained  in  preceding  reports.  In  the 
eeotions  in  which  tlie  invert  is  omitted  there  is  no  danger  of  the  rook  decomposing 
to  an  extent  sufficient  to  endanger  the  stability  of  the  side- walls,  and  the  duty  of  the 
lining  is  merely  to  hold  the  rock  in  place.  Section  4  is  employed  in  rock  considered 
solid  enongh  to  resist  the  pressure  of  water,  and  is  introduced  as  a  precautionary 
measure  to  prevent  any  possibility  of  the  roof  caving  in. 

If  the  tunnel  could  readily  be  emptied  from  time  to  time,  it  might  have  been  ad- 
visable to  have  left  these  sections  unlined,  but  the  time  necessary  to  pump  out  the 
water  and  make  any  repairs  will  be  so  long,  and  the  discomfort  to  the  citizens  of  Wash- 
ington during  that  interval  so  great,  that  a  reasonable  expenditure  should  be  made 
to  reduce  the  chances  of  accident  to  a  minimum.  In  this  connection  the  record  of 
the  pumping  out  of  the  tunnel  when  work  was  resumed  is  submitted.  The  pumps 
employed  were  four  Enowles's  mining  pumps,  cylinders  10  inches  and  6  inches,  length 
of  stroke,  12  inches,  and  one  Cameron  pump  of  corresponding  size. 

Pumping  commenced  at  Rock  Creek  shaft  with  two  pumps,  March  26. 

At  the  east  shaft  with  one  pump,  March  28. 

At  Foundry  Branch  shaft  with  one  pump,  March  29. 

At  Champlain  avenue  shaft  with  one  pump,  April  G. 

Foundry  Branch  shaft  was  cleared  of  water  April  13 ;  Rock  Creek  shaft,  April  22 ; 
Champlain  avenue,  May  3 :  east  shaft,  May  16. 

The  extra  pump  at  Rock  Creek  was  transf^^rred  to  the  east  shaft  when  the  water 
in  the  former  shaft  had  been  reduced  to  a  depth  of  6  feet.  The  tunnel  filled  with 
water  until  it  flowed  out  at  Eock  Creek  in  about  one  and  one-half  months. 

The  work  will  be  vigorously  prosecuted  during  the  next  fiscal  year,  but  as  it  will 
not  be  completed  on  the  1st  of  November,  as  directed  by  act  of  Congress,  it  aeems 
proper  to  explain  fully  the  reasons  therefor. 

In  previous  years  the  course  had  been  adopted  of  lining  those  sections  of  the  tnn- 
nel  in  which  the  rock  was  bad,  with  the  intention  of  leaving  a  large  portion  unlined, 
and  the  lining  was  therefore  very  irregularly  distributed  in  the  different  headings. 
Thus  in  the  west  headings,  from  Champlain  avenue  and  the  east  shaft-s,  the  work 
was  nearly,  completed,  while  in  the  east  heading  from  Foundry  Branch  no  masoniy 
had  been  laid. 

In  the  bill  approved  March  30,  1888,  the  lining  of  the  entire  tunnel  is  authorized. 
The  time  necessary  to  complete  the  work  now  becomes  a  function  of  the  rate  of  prog- 
ress in  the  longest  unlined  heading.  The  operations  of  breaking  down  the  rock  to  en- 
large the  tunnel  for  lining,  and  of  laying  the  brick  and  rubble  masonry,  can  be  car- 
ried on  simultaneously  at  many  points,  so  that  the  rate  of  progress  is  limited  only  by 
the  removal  of  the  blasted  rock  and  the  introduction  of  brick  and  cement.  By  the 
substitution  of  rubble  side-walls  for  brick,  the  work  of  hauling  the  material  is  expe- 
dited, as  less  stone  is  removed  from  the  tunnel  and  less  brick  brought  into  it.  Only  a 
small  force,  however,  can  be  used  in  loading  the  rock  in  cars,  due  to  the  small  width 
of  the  tunnel,  and  it  is  found  that,  working  continuously,  the  muck  can  be  removed  at 
a  rate  of  but  20  feet  per  day  when  near  the  shaft.  After  the  tunnel  is  lined  the  bot- 
tom must  be  cleaned  and  the  tracks  removed ;  the  timbering  in  the  working  shafts 
must  then  be  taken  out  and  the  shafts  filled  up.  To  complete  the  work  in  the  time 
specified  is  therefore  an  impossibility.  The  attention  of  Congress  should  be  called  to 
this  subject,  as  the  proviso  would  appear  to  make  the  expenditure  of  the  funds  appro- 
priated unlawful  if  the  work  is  not  completed  at  the  time  specified. 
Very  respectfully,  your  obedient  servant. 


MaJ.  G.  J.  Ltdecker, 

Carps  of  JSngin^rs,  XJ.  S.  A, 


C.   MCD.  TOWNSENB. 

First  Lieut,  of  Engineers, 


YY3. 

ERECTION  OF  FISH-WAYS  AT  GREAT  FALLS  OF  THE  POTOMAC. 

No  work  has  been  in  progress  on  the  fish-ways  daring  the  past  fiscal 
year,  the  balance  of  appropriation  ($5,634.82)  being  insufficient  for  any 
useful  work. 

Congress  has,  however,  at  its  recent  session  appropriated  $25,000  for 
their  completion,  and  the  United  States  Oommissiouer  of  Fisheries,  after 
having  caused  certain  preliminary  surveys  to  be  made  during  the  months 
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of  May«ind  Jane,  is  now  engaged' in  the  preparation  of  plans  for  carry- 
iDg  on  the  work.  It  remains  to  be  determimed  whether  this  office  is  to 
have  any  further  part  or  responsibility  in  the  execution  of  the  proposed 
work,  this  question  being  now  pending  in  the  War  Department  on  my 
recommendation  that  the  entire  charge  and  responsibility  are  more 
properly  vested  in  the  office  of  the  United  States  Commissioner  of  Fish 
and  Fisheries.  In  the  mean  time  I  have  been  directed  to  pay  the  ex- 
penses of  the  recent  surveys,  and  bills  to  the  amount  of  $435.50  have 
been  rendered  on  account  of  work  done  to  June  30^  1888. 

The  original  appropriation  for  the  work  was  $50,000,  of  which  there 
had  been  expended  prior  to  June  30, 1888,  the  sum  of  $44,365.18,  leav- 
$5,634.82  as  the  balance  then  available. 

The  money  statement  for  the  year  ending  June  3P,  1888,  is  as  follows : 

July  1, 1888,  amount  available $5,634.82 

Amoant  appropriated  by  act  of  February  1,  1888 25,000.00 

30,634.82 

July  1 ,  1888,  amount  expended  during  the  fiscal  year fOOO.  00 

July  1,  1888,  outstanding  liabilities  for  surveys  in  May  and 

June,  1888 435.50 

r-         435.50 

July  1,  1868,  balance  available  -- 30,199.32 

"So  estimate  for  further  appropriation  submitted. 
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IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  THE 
DISTRICT  OF  COLUMBU— WASHINGTON  MONUMENT. 


REPORT  OF  COLONEL  JOUN M,  WILSON,  U.  S.  ARMY,  OFFICER  IN  CIIARGE, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 


1 .  Improvemont  and  care  of  Piiblio  Baild- 
iugs  and  Groirnds  hi  the  District  of 
Colambia. 


2.  UndergToand  wires  for  telegraph  aud 

telephone  service  to  connect  the  sev- 
eral Departments  and  Bureaus  of  the 
Gk)verument  in  Washington  City. 

3.  Washington  Monument. 


ZZi. 


IMPROVEMENT  AND  CARE  OF  PUBLIC  BinLDINGS  AND  GROUNDS  IN  THE 

district  of  columbia. 

Office  of  Public  Buildings  and  Grounds, 

Washington^  D.  C,  July  3, 1888. 

General:  I  have  the  honor  to  submit  the  following  report  of  oper- 
ations upon  public  buildings  and  grounds  under  the  Chief  of  Engineers, 
carried  on  under  this  office  during  the  fiscal  year  ending  June  30, 1888. 

In  addition  to  these  duties  I  have 'been  in  charge  of  the  construction 
of  the  building  for  the  Army  Medical  Museum  and  Library ;  the  erec- 
tion of  a  monument  at  Washington's  headquarters,  Nowburgh,  K  Y.; 
the  erection  of  a  monument  to  mark  the  birthplace  of  Washington;  the 
improvements  over  the  grave  of  Thomas  Jefferson,  at  Monticello,  Va., 
and  since  April  4, 1888,  of  the  construction  of  the  Washington  Monu- 
ment. 

In  accordance  with  the  resolution  of  March  26,  1888,  of  the  United 
States  Senate,  I  prepared  and  submitted  on  April  9, 1888,  a  report  pre- 
senting a  comprehensive  system  of  underground  wires  for  telegraph 
and  telephone  service,  to  connect  the  several  Departments  and  bureaus 
of  the  Government  in  Washington  City. 

GROUNDS  SOUTH  OP  THE  EXECUTIVE  MANSION. 

These  grounds  include  those  within  the  iron  fence  south  of  the  White 
House,  the  road  between  the  White  House  grounds  and  the  Treasury 
Department,  and  the  entire  reservation  between  Fifteenth  and  Seven - 
ENa  88 174 
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teenth  streets,  south  of  the  White  House,  the  Treasury,  and  the  State, 
War,  and  Navy  Building,  and  north  of  B  street. 

Extensive  repairs  were*  made  to  the  main  road  around  the  ellipse, 
about  600  cart-loads  of  gravel  being  used  for  this  purpose. 

The  road  between  the  Executive  Mansion  and  the  Treasury  was  al^ 
repaired  and  put  in  order. 

A  crosswalk  9  feet  wide  and  83  feet  long,  consisting  of  three  rows  of 
blue  flagging  with  cobble-stone  between  them,  was  laid  between  (he 
southeast  gate  of  the  Executive  Mansion  grounds  and  the  sidewalk  of 
the  Treasury  Department. 

All  gutters  and  drain  traps  were  cleaned  and  repaired  where  neces- 
sary, trees  and  shrubs  pruned,  lawns  mown  and  seeded  down,  and  the 
reservation  maintained  in  excellent  condition  during  the  season. 

.Early  in  the  fall  a  temporary  double  plank  foot- walk  was  laid  between 
the  east  and  west  gates  in  the  south  grounds  of  the  Executive  Mansion 
for  the  convenience  of  foot  passengers.  This  walk  was  removed  in  May, 
1888, 

During  the  summer  months  all  the  roadways  were  sprinkled  daily 
except  Sunday  in  order  to  keep  down  the  dust. 

Within  the  iron  fence  the  grounds  were  maintained  in  their  nsnal 
beauty ;  roads  and  paths  were  kept  in  excellent  condition,  lawns  mown 
and  rolled,  flower  beds  planted,  and  a  number  of  new  trees  and  shrubs 
set  out. 

The  main  sewer  near  the  south  fountain  having  been  damaged  dur- 
ing a  storm,  was  thoroughly  repaired  and  the  manhole  rebuilt. 

The  fountain  was  repaired  and  cleaned  out.  Sixteen  cart-loads  of  mud, 
the  sedimentary  deposit  of  two  years,  were  removed  from  the  fountain 
basin. 

On  May  1, 1888,  the  northwestern  portion  of  the  reservation,  which 
for  a  number  of  years  had  been  used  as  storage  grounds  while  the 
construction  of  the  State,  War,  and  Navy  Building  was  in  progress,  was 
transferred  to  the  care  of  this  department. 

Work  was  at  oi^ce  commenced  improving  this  section,  so  that  it 
would  correspond  with  the  remainder  of  the  park.  Four  old  wooden 
buildings  were  taken  down  and  the  materials  taken  to  the  Nursery 
grounds  for  future  use }  about  208  loads  of  stone,  123  loads  of  old  lum- 
ber, 172  loads  of  brick,  G  loads  of  old  tiles,  11  loads  of  old  iron,  100  old 
boxes,  and  a  large  amount  of  other  old  materials  were  hauled  fi-om  the 
grounds  to  the  property  yard,  where  they  will  be  made  useful  in  future 
.work  upon  the  public  grounds. 

The  entire  grounds,  except  a  small  area  in  the  southwest  section,  was 
graded,  old  rubbish  removed,  old  foundations  taken  out,  and  about 
3,000  cart-loads  of  earth  and  700  cubic  yards  of  soil  purchased  and  used 
for  grading  and  top  dressing.  The  line  of  the  main  road  was  laid  oat 
l>reparatory  to  its  construction  after  July  1. 

A  large  amount  of  work  was  done  in  this  section  of  the  park.  It  is 
intended  during  the  present  season  to  remove  the  old  wooden  stables 
from  the  southwest  corner  of  this  portion  of  the  reservation  and  to 
complete  the  improvement  of  this  part  of  the  i)ark,  except  the  neces- 
sary planting. 

MONUMENT  GROUNDS,  GREENHOUSES  AND  NUBSERY. 

The  operations  in  progress  around  the  monument,  gradingand  fill- 
ing, have  prevented  the  accomplishment  of  work  of  any  character  on 
the  principal  lawns. 
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The  main  road  leading  from  B  street  to  the  Nursery  grounds  was  re- 
paired and  rolled,  about  700  cart-loads  of  gravel  being  used  for  this 
purpose. 

A  new  walk  was  constructed  on  the  west  and  south  sides  of  the  main 
road  to  the  Nurseiy  grounds.  This  walk  is  5  feet  wide  and  about  2,100 
feet  long ;  it  was  well  bottomed  with  broken  stone,  covered  with  gravel, 
and  rolled.  About  150  cubic  yards  of  broken  stone  and  250  cubic  yards 
of  gravel  were  used  in  its  construction. 

The  lawn-surface  between  the  nursery  fence  and  the  edge  of  this 
gravel-walk  was  graded,  top-dressed  with  soil,  and  seeded  down  ^  it  was 
well  covered  with  grass  in  the  spring  of  1888. 

The  work  in  connection  with  the  monument  was  transferred  early  in 
April,  1888,  to  the  officer  in  charge  of  public  buildings  and  grounds;  it 
is  understood  that  the  Monument  (Jommission,  under  the  direction  of 
which  operations  have  been  carried  on  for  the  past  ten  years,  has  recom- 
mended that  in  future  the  work  shall  be  in  charge  of  the  War  Depar^ 
ment  and  all  appropriations  expended  under  the  direction  of  the  Secre- 
tary of  War.  ^Should  Congress  approve  this  recommendation  it  is 
probable  that  operations  will  hereafter  be  carried  on  under  this  office. 

At  the  close  of  the  fiscal  year  the  main  road  and  foot-path  were  in 
good  condition,  but  owing  to  the  grading  and  filling  around  the  monu- 
ment and  the  construction  of  the  new  marble  lodge-house,  about  480 
feet  east  of  the  monument,  it  has  been  impossible  to  maintain  the  lawnij 
in  good  order. 

Extensive  repairs  were  made  to  the  greenhouses. 

The  superstructure  of  house  No.  6  was  entirely  rebuilt  and  repainted ; 
in  house  No.  5,  65  feet  of  new  wall-plate  was  inserted  and  thirty  new 
posts  erected  to  support  the  roof;  houses  Nos.  3, 5, 7, 10,  and  11  were  re- 
glazed;  850  feet  of  new  staging  3  feet  wide,  and  200  feet  4  feet  wide, 
were  erected  and  340  feet  of  old  staging  repaired;  about  2,000  feet  of 
new  shelving  was  put  up  for  the  young  plants  propagated  for  the  parks. 

Four  new  water-tanks  were  constructed  for  the  greenhouses  and  800 
linear  feet  of  tin  and  copper  guttering  repaired. 

The  boilers  of  houses  No.  6, 7,  8,  and  9  were  repaired.  All  furnaces 
and  flues  were  cleaned  and  repaired  where  necessary,  and  120  feet  of 
4-iDch  hot- water  pipe  placed  in  house  No.  8. 

In  the  propagating  house  the  walk  was  lowered,  a  brick  wall  97  feet 
long  by  4|  feet  high  built  on  each  side,  an  entrance  6  feet  square  and 
4^  feet  deep  excavated  and  a  door  cut  through  on  the  north  side.  A  new 
cold  frame  pit,  200  feet  long  by  6§  feet  wide  and  IJ  feet  deep  was  con- 
structed. 

Numerous  minor  repairs  were  made  to  all  the  greenhouses. 

About  5,200  plants  were  placed  under  glass  in  the  greenhouses  for  win- 
ter bloom,  consisting  of  carnations,  roses,  bouvardias,  sweet  alyssum, 
begonias,  mignonette,  heliotrope,  pansies,  abutilons,  geraniums,  and  smi- 
lax;  about  1,500  pansies  and  violets  were  planted  in  cold  frames;  there 
were  also  potted  and  boxed  for  winter  bloom  5,000  lilies  of  the  valley, 
6,000 hyacinths,  2,000  tulips,  2,000  freesia,  1,500 liliums,  1,000  narcissus, 
and  200  clumps  of  Astilbe  Japonica. 

During  the  winter  and  spring  months  the  propagation  of  bedding  plants 
for  the  parks  was  continued  and  about  350,000  ornamental  foliage  and 
flowering  plants  of  about  forty  varieties  were  grown,  nearly  all  of  which 
were  set  out  in  the  parks  during  the  months  of  May  and  June,  18S8. 

A  large  number  of  palms,  crotons,  and  subtropical  plants  were  cared 
for  in  the  greenhouses  during  the  winter  and  used  in  park  decorations 
during  the  summer. 
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At  the  uursery  grounds  the  old  condemned  materials,  the  collections 
of  several  years,  were  sold  at  pablic  auction  and  the  proceeds  of  the 
sale,  $2,005.59,  turned  into  the  Treasury.  As  soon  as  these  old  mate- 
rials were  removed,  the  ground  was  plowed  up  and  surface-soiled, 
and  a  portion  of  it  planted  with  youn^  trees  and  shrubs. 

A  new  coal-house,  35  by  22  by  17  feet  was  put  up  and  two  new  coal- 
bins  constructed ;  a  new  store-house  for  flower-pots,  18  by  16  by  12  feet 
was  built,  in  which  three  closets  were  constructed  and  connected  with 
the  main  drain  by  82  feet  of  6-inch  terra-cotta  pipe;  the  old  blacksmith- 
shop,  which  was  almost  ready  to  fall  down,  was  removed  and  a  new  frame 
building,  75  by  20  by  16  feet,  constructed,  mostly  of  old  materials,  for 
use  as  blacksmith's  shop  and  store-house. 

The  old  worn-out  wooden  fence  around  the  nursery  was  removed  and 
an  iron  fence,  1,274  feet  long  with  four  gates,  erected;  this  fence  was 
made  from  portions  of  the  iron  fences  removed  from  various  reserva- 
tions; 480  arbor  vitse  trees  were  planted  so  as  to  form  a  hedge  inside 
the  fence. 

New  roads  and  walks  were  laid  out  and  constructed,  new  gutters  laid 
and  improvements  made  to  the  sewerage,  rendered  necessary  by  work 
on  the  Potomac  flats. 

The  lawns  were  maintained  in  good  order,  the  young  trees  and  shrubs 
properly  cared  for,  gutters  and  drain-traps  cleaned,  and  roads  repaired 
and  kept  in  order. 

About  600  young  trees  and  800  shrubs  were  purchased  and  planted 
iu  the  grounds;  and  about  2,400  seedling  water  oaks,  raised  at  the 
nurseries,  were  set  out. 

About  375  deciduous  and  100  evergreen  trees,  and  1,700  shrubs  of 
different  varieties,  were  lifted  from  the  nursery  grounds  and  planted  in 
the  various  parks  throughout  the  city. 

I  am  frequently  in  receipt  of  requests  for  the  loan  of  plants  from  the 
gardens  for  the  use  of  churches,  fairs,  festivals,  etc,  and  demands  are 
constantly  made  for  decorative  and  other  plants  for  private  purposes ; 
in  fact,  orders  are  sometimes  presented  from  members  of  Oongress  di- 
recting me  to  furnish  plants. 

I  have  been  obliged  to  decline  all  requests  for  trees  or  plants,  as  either 
the  loan  or  gift  of  them  would  be  in  violation  of  the  following  extract 
from  the  act  of  Oongress,  approved  June  20, 1878 : 

Providedf  That  hereafter  only  sacb  trees,  shrubs,  and  plants  shall  be  propagated  at 
the  greenhonses  and  uarsery  as  are  suitable  for  planting  iu  the  pnblio  reservations, 
to  toKioh  purpose  only  the  said  productions  of  the  greenhouses  and  nursery  shall  be  ap- 
plied. 

In  the  propagation  of  plants  there  are  a  few  flowers  blooming,  and  it 
has  been  a  pleasure  to  this  office  to  extend  to  Senators,  Eepresentatives, 
and  other  distinguished  officials,  and  to  churches,  festivals,  fairs,  etc., 
the  courtesy  of  sending  them  these  blooms  as  far  as  the  limited  quan- 
tity will  admit. 

The  requests  for  flowers  are  numerous,  and  all  letters  received  in  ref- 
erence thereto  are  flled,  and  a  complete  record  kept  of  those  to  whom 
flowers  are  sent. 

SMITHSONIAN  aROTJNDS. 

Extensive  improvements  were  made  in  these  grounds  during  the 
year. 

The  entire  area  around  the  new  Medical  Museum  was  graded,  a  large 
portion  of  it  covered  with  soil,  and  about  2,000  square  yards  sodded. 
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A  granolithic  pavement  covering  an  area  of  143§  square  feet,  with 
27 V^  linear  feet  of  carbing,  was  laid  from  the  B  street  sidewalk  to  the 
steps  of  the  Medical  Mnsenm,  and  a  road,  consisting  of  208f  square 
yards  of  coal-tar  distillate  and  asphalt  pavement  was  constructed  from 
the  main  road  through  the  grounds  to  the  south  front  of  the  Museum. 

The  old  shanties  built  sometime  since  by  the  authorities  of  the  Smith- 
sonian Institution,  east  of  the  National  Museum,  were  torn  down  and 
the  ground  partially  graded ;  this  will  be  further  improved  during  the 
coming  fiscal  year. 

The  main  road  in  front  of  the  Smithsonian  Building  was  improved  by 
extending  the  coal-tar  distillate  and  asphalt  pavement,  over  an  area  of 
2,765  square  yards  from  opposite  the  National  Museum  entrance  to  the 
west  end  of  the  Smithsonian  Building ;  it  is  hoped  to  complete  the  im- 
provement of  this  road  throngh  to  Twelfth  street  during  the  coming 
fiscal  year.  The  asphalt  footwalk  north  of  the  Medical  Museum  was 
repaired  over  an  area  of  44f  square  yards;  nearly  all  the  other  roads 
leading  from  Seventh,  Tenth,  and  Twelfth  streets  to  the  Museum  and 
Smithsonian  buildings,  covering  an  area  of  several  thousand  square 
yards,  were  repaired  and  resurfaced ;  about  1,700  cubic  yards  of  gravel 
were  used  for  this  purpose,  1,400  of  which  were  removed  from  the  bed 
of  the  road  where  the  asphalt  pavement  was  constructed.  One  new 
brick  drain-trap  was  constructed,  IJ  feet  square  and  3  feet  deep. 

The  old  brick  and  cobble-stone  gutters  on  each  side  of  the  new  asphalt 
roadway  were  taken  up  and  3,170  linear  feet  of  cobble-stone  gutter,  2  feet 
wide,  was  laid. 

At  the  junction  of  the  gravel  and  asphaltroads  trap-rock  aprons,  cover- 
ing an  area  of  360  square  feet  were  laid. 

The  lawn  north  of  the  new  pavement,  near  the  Smithsonian  Building, 
was  graded  and  a  portion  of  it,  covering  an  area  of  300  square  yards,  was 
sodded. 

The  post-and-chain  fence  on  the  south  side  of  the  reservation  was  re- 
moved and  used  around  smaller  reservations  throughout  the  city. 

During  the  year  the  lawns  were  covered  in  the  early  spring  with  guano 
compost,  and  in  the  summer  season  were  regularly  mown  from  time  to 
time  and  rolled. 

All  roads  were  sprinkled  during  the  summer,  all  walks,  gutters,  and 
drain-traps  kept  clean,  trees  and  shrubs  pruned  and  watered,  and  twenty- 
one  old  trees,  which  were  no  longer  ornamental  and  which  were  rapidly 
going  to  decay,  were  removed. 

A  large  flower-bed  was  laid  out  and  planted  in  front  of  the  National 
Museum. 

HENBY  (ABMORY)  PARK  AND  SEATON  PAEK. 

The  usual  work  of  care  and  protection  was  carried  on  and  new  im- 
provements made  as  far  as  funds  would  admit. 

All  roads  were  repaired,  rolled,  and  watered  during  the  summer  sea- 
son, paths  repaired,  lawns  mown  from  time  to  time,  gutters  and  drain- 
traps  cleaned,  and  trees  and  shrubs  pruned. 

The  post-and-chain  fence  was  removed  from  the  south  side  of  the 
reservation  and  used  around  smaller  parks  throughout  the  city. 

In  Henry  Park  about  2,000  cubic  yards  of  earth  were  added  to  the 
mound  around  the  Baltimore  and  Potomac  Railroad  depot,  completing 
the  amount  required  for  the  work. 

The  southern  section  of  this  mound  for  a  length  of  260  feet,  varying 
in  height  from  2  to  11  feet,  and  in  width  of  base  from  10  to  75  feet 
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was  shaped,  graded,  surface-soiled,  and  seeded ;  the  ground  sonth  of 
the  mound  and  west  of  the  railroad  wall,  over  an  area  of  about  700 
square  yards,  was  graded,  covered  with  soil,  and  seeded.  This  section, 
together  with  the  complete  portion  of  the  mound,  was  covered  with 
grass  in  the  spring  of  1888.  Six  hundred  and  twenty  linear  feet  of 
walks  9  feet  wide  were  laid  out,  bottomed  with  broken  stone,  and  com- 
pleted with  gravel;  2(K)  square  yards  of  sod  were  laid  along  the  bor- 
ders of  these  walks.  It  is  hoped  that  funds  will  be  available  this  season 
for  the  completion  of  the  mound  and  the  grounds  adjacent. 

Twenty-seven  handsome  evergreen  trees  in  these  parks,  near  the  rail- 
road, which  were  being  injured  by  the  smoke  from  locomotives,  were 
lifted  and  planted  in  other  sections  of  the  city.  The  places  formerly 
occupied  by  them  were  filled  with  soil  and  sodded. 

The  lawn  surfaces  were  repaired  in  various  places  where  they  had 
been  injured  by  trespassers. 

Extensive  improvements  are  still  necessary  to  complete  these  promi- 
nent and  important  parks. 

RESERVATIONS  NORTH  OF  PENNSYLVANIA  AVENUE  AND  WEST  OF  THE 

CAPITOL. 

This,  division  of  the  city  consists  of  fifty-eight  improved  reservations, 
covering  an  area  of  about  109  acres,  and  located  between  First  and 
Twenty  eighth  streets  west  and  B  and  Q  streets  north. 

It  includes  the  highly  improved  parks  known  as  Washington  Circle, 
Kawlins  Square,  Du  Pont  Circle,  Scott  Circle  and  adjacent  triangles, 
Lafayette  Square,  Franklin  Square,  Farragut  Square,  McPherson 
Square,  Thomas  Circle,  Mount  Vernon  Square,  Iowa  Circle,  and  Judi- 
ciary Square. 

During  the  year  the  lawns  were  mown  twice  each  month  between 
May  15  and  November  30,  and  watered  during  the  dry  season,  the  mar- 
gins edged  and  trimmed,  and  bare  places  sodded  and  seeded  down,  the 
gutters  and  drain  lodges  were  cleaned  out  once  each  month,  the  roads 
and  paths  weeded,  raked,  and  rolled  once  in  two  months,  the  trees  and 
shrubs  pruned,  cleared  of  caterpillars,  and  the  young  trees  and  shrubs 
and  flower-beds  watered  during  the  dry  season,  new  trees  and  shrubs 
were  planted,  and  beds  of  ornamental  foliage,  flowering,  and  tropical 
l)Iant8  set  out.  This  is  a  part  of  the  regular  annual  work,  and  is  neces- 
sarily mentioned"  in  the  yearly  reports. 

During  the  winter  season  a  large  quantity  of  compost  was  prepared 
and  spread  over  the  lawns  of  the  various  parks  and  raked  therein  in  the 
spring. 

After  the  removal  in  the  autumn,  of  the  summer  flowering  and  foliage 
plants,  about  2,000  chrysanthemums  were  planted  in  the  principal  beds 
of  Lafayette,  Franklin,  and  Farragut  parks.  These  continued  to  bloom 
until  cut  down  by  frost  late  in  November,  and  contributed  greatly  to 
the  beauty  of  the  parks. 

In  November  forty  beds  were  planted  in  the  various  parks  with  early 
spring  flowering  bulbs,  consisting  of  7,294  hyacinths,  12,007  tulips,  and 
21,007  crocuses.  These  beds  were  subsequently  coated  with  a  heavy 
mulching  of  manure  for  protection  during  the  winter.  During  the  early 
spring  the  bulbs  bloomed  freely  and  attracted  a  great  deal  of  attention 
by  their  beauty. 

During  the  winter  season  plank  footwalks  were  laid  on  regular  lines  of 
travel  through  the  south  grounds  of  the  Executive  Mansion,  Mount 
Vernon  and  Judiciary  squares,  and  on  the  southern  border  of  the  Monu- 
ment reservation. 
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The  asphalt  walks  ia  Franklin  and  Lafayette  squares  were  repaired, 
a  new  walk  585  feet  long  by  5  feet  wide  laid  through  Washington  Circle 
on  the  line  of  Pennsylvania  avenue,  and  new  walks  leading  to  and 
around  the  Rawlins  statue  laid  in  the  reservation  at  the  corner  of  Kinth 
street  and  Pennsylvania  avenue. 

The  high  iron  railings  were  removed  from  the  reservations  on  Penn- 
sylvania avenue,  between  Thij^enth  and  Fourteenth  streets  and  be- 
tween Twenty-sixth  and  Twenty-seventh  streets,  the  two  reservations 
on  New  York  avenue,  between  Tenth  and  Twelfth  streets,  and  that  on 
Massachusetts  avenue,  between  Fifth  and  Sixth  streets;  post-and-chain 
fences  were  placed  around  four  of  these  reservations ;  portions  of  the  old 
fence  were  erected  around  the  nursery  grounds  and  the  remainder  sold 
at  public  action,  and  11,001.51,  the  proceeds  of  the  sale,  turned  into  the 
United  States  Treasury. 

The  removal  of  these  fences  and  the  opening  of  the  reservations  to  the 
public  appears  to  have  given  general  satisfaction. 

The  two  reservations  on  New  York  avenue,  between  Tenth  and 
Twelfth  streets,  Nos.  153  and  154,  containing,  respectively,  11,877  square 
feet  and  5,726  square  feet,  were  highly  improved,  gravel  walks  laid  out, 
lawns  resodded  where  necessary,  flowerbeds  planted,  and  No.  153  ex- 
tended to  the  sidewalk  on  the  I  street  side. 

The  triangular  reservation  No.  139,  on  Ehode  Island  avenue,  at  the 
corner  of  Seventh  and  R  streets,  was  graded,  surface-soiled,  sodded,  and 
inclosed  with  a  post-and-chain  fence,  and  a  flower-bed  laid  out  and 
planted ;  this  reservation  had  formerly  been  thickly  planted  with  oak 
trees  by  the  parking  commission  of  the  District  of  Columbia. 

The  triangular  reservation  No.  165,  at  the  intersection  of  Indiana  ave- 
nue and  Third  street,  containing  an  area  of  5,307  square  feet,  was  graded, 
surface-soiled,  sodded,  planted  with  trees  and  shrubs,  and  surrounded 
with  a  post-and-chain  fence;  sixty-one  flowering  shrubs  and  eleven 
dwarf  ornamental  flowering  trees  were  planted  in  this  reservation. 

Franklin  Park  was  greatly  improved  by  the  removal  of  a  number  of 
old,  decayed,  and  unsightly  trees,  principally  Chinese  arbor  vitae,  balsam 
fir,  and  Norway  fir;  these  trees  were  originally  planted  to  temporarily 
improve  the  grounds  until  the  more  valuable  trees  obtained  their 
growth ;  having  outlived  their  usefulness  they  were  removed.  The 
lawn  surfaces  hitherto  injured  by  the  shade  were  at  once  sodded  and 
seeded  down,  and  the  improved  appearance  of  the  park  elicited  favora- 
ble comments 

In  Lafayette  Square  a  few  old,  decayed,  and  unsightly  trees,  similar 
to  those  removed  from  Franklin  Park,  were  taken  out  and  the  lawns  in 
the  vicinity  improved.  In  one  particular  instance  an  old  soft  maple  was 
seriously  injuring  a  magnificent  copper  beech ;  the  removal  of  the  maple 
has  added  greatly  to  the  beauty  pf  the  beech,  which  is  now  one  of  the 
handsomest  trees  in  the  public  grounds. 

Attention  is  called  to  this  matter  of  the  removal  of  old  trees,  as  it  is 
not  clearly  understood,  and  the  cutting  down  of  a  tree  under  any  cir- 
cumstances frequently  causes  unfavorable  comment. 

Eepairs  were  made  to  the  drainage  of  McPherson  Square  and  a  new 
drain  laid  from  the  lodge  in  Lafayette  Square  to  the  sewer  in  H  street. 
This  latter  was  necessary,  the  line  being  shorter  and  the  old  drain  hav- 
ing been  completely  closed  by  the  roots  of  trees. 

At  the  Thomas  Circle  four  white  marble  piers  have  been  constructed 
on  the  outer  boundary  of  the  circle  and  the  ornamental  lamp-posts  re- 
moved from  the  pedestal  of  the  statue  and  placed  on  these  new  piers. 

At  reservation  No.  71,  intersection  of  Massachusetts  avenue,  Fifth 
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and  I  streets,  the  post-and- chain  feuceon  the  east  side,  which  had  been 
thrown  down  by  the  party  erecting  a  new  building  just  east  «f  the  res- 
ervation, by  authority  of  the  building  inspector  of  the  District  of  Colum- 
bia, was  again  put  up,  about  6  feet  west  of  its  first  position.  The  claim 
made  was  that  under  the  building  regulations  of  the  city  owners  of  lots 
could  be  authorized  to  control  certain  portions  of  the  adjacent  parking, 
and  that  the  reservation  being  a  portion  of  the  parking  the  building 
inspector  had  the  power  to  authorize  the  United  States  fence  to  be 
thrown  down. 

A  small  force  of  laborers  were  employed  early  in  the  winter  months 
removing  the  cocoons  of  caterpillars  from  the  bark  of  the  large  trees, 
from  the  park  lodges,  and  from  under  the  caps  of  the  posts  and  other 
portion  of  the  iron  fences.  About  live  bushels  of  cocoons  were  collected 
and  destroyed. 

The  beautiful  flower-beds  in  the  parks  have  been  greatly  injured  by 
dogs  during  the  spring  and  summer.  In  order  to  partially  protect  them 
temporary  light  wire  fences  were  placed  around  the  most  exposed  beds. 

GARFIELD  STATUE. 

In  order  to  maintain  the  lawn  surface  in  a  presentable  condition 
around  the  statue  of  General  Garfield,  it  was  found  necessary  to  con- 
struct walks  leading  from  the  circumference  of  the  circle  to  and  around 
the  statue ;  three  granolithic  walks  were  constructed  from  points  oppo- 
site the  spurs  of  the  pedestal  leading  to  a  circular  walk  around  it;  in 
this  work  243  linear  feet  of  curbing  and  1,096  square  feet  of  pavement 
were  laid,  and  100  square  yards  of  sod  used  in  repairing  the  adjacent 
lawn  surfaces. 

RESERVATIONS  EAST  OF  THE  CAPITOL. 

The  improved  reservations  in  this  section  of  the  city  consist  of  Lin- 
coln Square,  Stanton  Square,  Folger  Square,  Marion  Square,  and 
twenty-three  smaller  parks  on  Pennsylvania  avenue,  Maryland  avenue, 
Massachusetts  avenue,  and  Delaware  avenue. 

During  the  year  the  following  unimproved  reservations  have  been 
graded,  covered  with  soil,  seeded,  their  borders  sodded,  postand-chain 
fences  erected,  and  water  introduced:  No.  84,  containing  7,840  square 
feet,  and  located  at  the  intersection  of  Massachusetts  avenue,  IN'inth  and 
B  streets,  northeast;  No.  206,  containing  7,837  square  feet,  and  located 
at  the  intersection  of  North  Carolina  avenue,  Eighth  and  B  streets, 
southeast. 

In  these  improvements  there  were  used  about  300  loads  of  earth,  175 
cubic  yards  of  soil,  250  square  yards  of  sod,  80  posts,  and  690  feet  of 
chain. 

Post-and-chain  fences  were  erected  around  reservation  No.  48,  at  the 
intersection  of  South  Carolina  avenue  and  Eighth  street,  east,  and 
reservation  No.  50,  at  the  intersection  of  Pennsylvania  avenue  and  Tentb 
street,  east  j  110  posts  and  1,143  feet  of  chain  were  used  in  this  work. 

Board  walks  were  laid  through  Stanton  Park  on  the  lines  of  travel  in 
the  autumn  of  1887  and  removed  in  the  spring  of  1888. 

In  Lincoln  Park  the  drainage  was  improved  by  laying  165  feet  of  4-indi 
pipe,  and  84  feet  of  8-inch  pipe  in  trenches  from  ^  to  6J  feet  deep; 
thirty-eight  trees,  mostly  evergreens,  that  were  seriously  injured  daring 
the  blizzard  of  March  11, 1888,  were  removed  from  this  park. 

The  usual  care  was  given  to  all  the  improved  reservations  throughout 
this  section  of  the  city ;   roads  and  paths  were  repaired,  edgec^  and 
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roUod;  gatters  and  draiu-traps  cleaned;  trees  and  shrubs  pruned, 
mnlched,  and  watered;  lawns  covered  with  a  mixtare  of  gaano  and  soil 
in  the  winter  and  mown  from  time  to  time  during  the  summer  season ; 
and  thirty  flower-beds  prepared  and  planted  with  ornamental  foliage 
and  flowering  plants  in  the  spring. 

In  the  autumn  of  1887  the  flower-beds  in  Lincoln  and  Stanton  parks 
were  planted  with  2,000  crocuses,  2,000  tulips,  and  850  hyacinths ;  these 
added  greatly  to  the  beauty  of  the  parks  when  they  bloomed  in  the 
spring. 

The  trouble  still  continues  in  protecting  the  flower-beds  in  this  section 
of  the  city  j  the  blooming  hyacinths  and  tulips  have  been  plucked  from 
time  to  time,  and  in  May,  1888,  over  100  vinca  plants  just  set  out  were 
stolen  in  one  night ;  in  Folger  and  Stanton  parks  the  flowerbeds  have 
been  greatly  damaged  by  dogs;  much  annoyance  is  also  caused  by 
chickens  running  at  large  and  destroying  the  lawns  and  flower-beds. 

The  fountains  in  Lincoln  and  Stanton  parks  were  repaired  and  put  in 
working  order.  At  the  close  of  the  year  all  the  improved  reservations 
in  this  section  of  the  city  were  in  comparatively  good  order. 

BESEBVATION  NO.  17— aABPTBLD  PABK. 

This  large  reservation,  situated  south  of  the  Oapitol,  between  South 
Capitol  and  Third  streets  east,  contains  an  area  of  24  acres.  It  is  lo- 
cated in  a  section  of  the  city  which  up  to  this  time  has  not  been  highly 
improved  by  private  enterprise;  the  Pennsylvania Eailroad  tracks  run 
just  outside  its  southern  border,  encroaching  at  one  place  upon  the  res- 
ervation. 

The  work  of  improvement  was  commenced  in  1883  and  up  to  the  close 
of  the  present  fiscal  year  the  sum  of  $90,000  has  been  appropriated,  all 
of  which,  with  the  exception  of  $1,500  returned  to  the  Treasury  in  1885, 
has  been  expended. 

The  original  estimate  of  cost  of  the  improvement  was  $135,000,  it  will 
require  further  expenditures  of  $45,000  to  complete  the  work,  of  which 
$10,000  can  be  profitably  used  during  the  next  fiscal  year. 

During  the  year  the  general  work  of  the  park  consisted  in  mowing 
lawn  surfaces  twice  each  month  between  May  and  November,  watering 
lawns  and  newly-planted  trees  and  shrubs,  repairing,  raking,  rolling,  and 
edging  roads  and  walks^  and  removing  dead  wood  from  trees  and  shrubs. 

The  special  work  of  improvement  consisted  of  the  following :  Three 
gravel  paths  were  constructed,  aggregating  900  feet  long  with  a  width 
of  10  feet  and  covering  an  area  of  1,000  square  yards ;  these  paths 
were  excavated  to  an  average  depth  of  8  inches,  the  foundations  formed 
of  rubble  stone  and  coarse  gravel  laid  5  inches  deep  and  covered  with 
4  inches  of  fine  gravel  rakc^  to  an  even  surface  and  compactly  rolled ; 
about  165  yards  of  rubble  and  coarse  gravel  and  110  yards  of  fine  gravel 
were  used  in  this  work ;  the  borders  of  the  walks  were  afterwards  sodded 
and  trimmed  to  proper  outlines.  Gravel  roads  were  constructed  con- 
necting with  the  central  drive  in  the  western  section  of  the  park,  from 
South  Capitol  street  and  Virginia  avenue.  Canal  street  and  B  street, 
New  Jersey  avenue  and  E  street,  and  New  Jersey  avenue  and  F  street ; 
the  aggregate  length  of  these  roads  was  about  1,200  feet  with  a  width 
of  30  feet,  and  covering  an  area  of  about  4,000  square  yards;  a  road 
about  900  feet  long  and  40  feet  wide  was  partially  constructed  on  the 
line  of  Virginia  avenue  to  the  intersection  of  New  Jersey  avenue  and 
H  street  in  the  southern  portion  of  the  reservation. 

These  roads  were  excavated  about  12  inches  in  depth,  the  foundation- 
courses,  9  inches  deep,  formed  of  rough  rubble  and  coarse  gravel,  well 
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rolled  and  packed,'  and,  with  the  exception  of  the  last  mentioned,  cov- 
ered with  about  6  inches  of  fine  gravel,  raked  and  rolled. 

In  these  roads  about  1,800  cubic  yards  of  rubble  and  coarse  gravel 
and  about  700  yards  of  screened  gravel  were  used. 

The  ground  in  the  vicinity  of  the  Virginia  avenue  road  was  graded 
and  partially  covered  with  soil  preparatory  to  making  lawn  surfaces. 
Paved  entrances  to  park  roads  were  constructed  at  the  intersection  of 
Virginia  avenue  and  Kew  Jersey  avenue,  E  street  and  Canal  street,  and 
New  Jersey  avenue  near  E  street ;  a  coarse  gravel  bed  for  an  entrance 
at  the  intersection  of  Second  and  H  streets  was  also  laid. 

At  these  paved  entrances  blue-stone  curbing  was  laid,  and  630  square 
feet  of  block  pavement  and  133  square  yards  of  cobble-stone  pavement 
put  down.  About  800  linear  feet  of  cobble-stone  gutters  of  an  average 
width  of  2  feet  was  laid  bordering  the  new  roads. 

During  the  year  there  have  been  planted  in  the  park  322  deciduous 
trees,  136  evergreen  trees^  and  1,632  flowering  shrubs;  about  400  cubic 
yards  of  soil  were  used  m  planting  these  trees  and  shrubs ;  the  trees 
were  firmly  secured  in  position  by  stakes  and  wires.  About  6,500  trees 
and  shrubs  have  been  planted  in  this  park  during  the  past  three  years. 

Portions  of  the  improved  grounds,  formerly  brought  to  established 
grades,  where  heavy  fills  had.  been  made,  had  settled  perceptibly  in  past 
years;  these  were  heavily  dressed  with  good  soil. 

The  winter  of  1887-'88  was  very  severe  on  the  young  grass ;  the  growth 
of  the  previous  season  and  a  portion  of  that  on  the  lawn  surface  in  the 
eastern  section  was  killed ;  this  was  raked  out,  sown  with  rye  and  grass 
seed,  and  by  June,  1888,  was  in  excellent  condition. 

A  number  of  trespass  paths  were  raked,  sown  with  seed,  and  pro- 
tected by  wire  fences. 

The  improvement  of  the  eastern  section  of  the  pai*k  is  practically  com- 
pleted, and  during  the  coming  fiscal  year  it  is  hoped  that  considerable 
progress  will  be  made  in  the  improvement  of  the  western  section. 

PUBLIC  BESEEVATIONS  OOOTJPIED  BY  THE  BALTIMOEE  AIO)  POTOMAC 
EAILBOAD  COMPANY  AND  THE  BALTIMOEE  AND  OHIO  EAILBOAD 
COMPANY. 

Attention  is  invited  to  the  recommendation  contained  in  my  annual 
reports  for  1886  and  1887  in  reference  to  reservation  No.  101. 

This  reservation,  lying  just  south  of  the  Smithsonian  Park,  contahis 
about  2J  acres  and  is  unimproved ;  it  is  partly  occupied  by  the  Balti- 
more and  Potomac  Railroad  Company,  the  tracks  of  which  run  through 
the  reservation.  The  laws  under  which  the  company  claim  authority  for 
their  occupancy  are  fully  set  forth  in  my  report  for  1886. 

The  return  of  the  reservation  to  the  purpose  for  which  it  was  origi- 
nally intended,  namely,  a  public  park,  for  the  adornment  of  the  city, 
is  earnestly  urged  by  citizens  living  in  the  vicinity.  Attention  is  in- 
vited to  the  fact  that  without  authority  of  law,  and  in  violation  of  sec- 
tion 223  of  the  Eevised  Statutes  relating  to  the  District  of  Columbia^ 
the  Baltimore  and  Potomac  Railroad  Company  is  now  occupying  United 
States  reservations  No.  174, 178,  241,  and  309,  and  the  Baltimore  and 
Ohio  Railroad  Company  is  occupying  Reservation  No.  201. 

I  have  reported  fully;  from  time  to  time,  the  facts  of  the  occupancy 
of  these  reservations  by  the  railroad  companies  and  the  subject  has  been 
referred  to  the  law  oflBcers  of  the  Government. 

Under  date  of  September  12, 1887,  Citizens'  Association  No.  3,  throagh 
its  secretary,  Mr.  Samuel  H.  Walker,  requested  me  to  include  Reserva- 
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tion  1^0.  201,  now  occupied  by  the  Baltimore  and  Ohio  Bailroad  Com- 
pany, in  my  estimates  for  improvements  daring  the  coming  year ;  the 
reservation  covers  an  area  of  over  a  half  acre,  and  its  improvement  will 
cost,  IncludiDg  a  post-and-chain  fence  around  it,  about  $1,000 ;  the  Bal- 
timore and  Ohio  Bailroad  Company  claim  that  they  are  occupying  the 
reservation  with  the  assent  of  the  District  Commissioners,  which  they 
received  in  1884,  and  that  the  company  was  offered  a  lease  of  the  ground 
at  that  time. 

Until  the  law  officers  of  the  Government  succeed  in  dispossessing 
the  company  of  the  ground,  or  the  company  abandons  it  of  its  own  vo- 
lition, it  will  be  useless  to  make  any  appropriation  for  its  improvement. 

Under  date  of  October  15, 1887, 1  called  upon  the  company  in  writing 
to  remove  its  tracks  from  the  reservation,  and  under  date  of  October 
20, 1887,  received  a  reply,  stating  that  it  was  the  intention  of  the  com^ 
pany  to  make,  as  soon  as  practicable,  such  other  arrangements  as 
would  enable  it  to  remove  its  tracks  from  the  premises  in  question.  At 
the  close  of  the  fiscal  year  the  reservation  was  still  occupied  by  the 
company. 

It  is  hoped  that  some  action  will  be  taken  to  protect  the  property  of 
the  United  States  from  being  occupied  by  the  railroad  companies  with- 
out authority  of  law. 

SETTEES,  MANURE,  PAINTING   IRON   FENCES,  TOOLS,  AND  REMOVING- 

SNOW  AND  ICE. 

One  hundred  and  fifty  new  park  settees  were  purchased  during  the 
year  and  distributed  throughout  the  parks,  making  a  total  on  the  public 
grounds  of  r,787 ;  233  old  settees  have  been  repaired  and  292  repainted. 

About  1,000  cubic  yards  of  manure  and  700  cubic  yards  of  soil  were 
purchased  and  thoroughly  incorporated  into  rich  compost;  this  was 
used  in  spreading  over  lawns  and  around  trees  and  shrubs.  In  addi- 
tion to  the  compost,  10  tons  of  guano  was  mixed  with  fine  soil,  and 
scattered  over  the  lawns  in  the  parks  where  compost  was  not  used. 

In  addition  to  the  removal  of  high  iron  fences  and  the  erection  of 
postand-chain  fences, as  mentioned  in  the  foregoing  portions  of  this 
report,  the. iron  fences,  lamp-posts,  drinking-fountains,  vases,  etc.,  have 
been  painted  at  Lincoln,  Stanton,  and  Folger  parks,  at  19  smaller  reserv- 
ations in  the  eastern  section  of  the  city  on  Massachusetts,  Maryland, 
Pennsylvania,  iNorth  Carolina,  and  South  Carolina  avenues,  at  Farra- 
gut  Square,  McPherson  Square,  DuPont  Circle,  Iowa  Circle,  Mount  Ver- 
non Square,  2  reservations  on  Connecticut  avenue,  5  on  Massachusetts 
avenue  west,  2  at  Scott  Circle,  1  near  Iowa  Circle,  4  on  Rhode  Island 
avenue,  and  6  on  l^ew  York  avenue. 

The  large  fountains  in  Mount  Vernon  Park,  at  the  intersection  of 
Pennsylvania  avenue  and  Twenty-eighth  street,  were  painted,  and  also 
the  vases  and  drinking-fountains  in  Judiciary  Square,  Washington 
Circle,  Smithsonian  Park,  Lafayette  Square,  Lincoln  Square,  Franklin 
Square,  and  in  various  triangular  parks  throughout  the  city. 

A  blacksmith  and  helper  were  employed  during  the  year  repairing 
tools  in  daily  use  and  new  tools  were  purchased  from  time  to  time  when 
needed ;  a  large  600-gallon  patent  sprinkling-wagon,  for  use  in  keeping 
down  the  dust  in  summer,  was  purchased  in  May,  1888. 

A  large  temporary  force  was  employed  after  each  snow-storm  during 
the  months  of  December,  January,  February,  and  March  removing  snow 
and  ice. 

The  season  was  one  of  unexampled  severity,  and  there  were  twelve 
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SDOw-stonns  of  more  or  less  violence,  requiring  the  removal  of  snow  im- 
mediately after  their  cessation. 

The  first  occurred  on  December  17  the  fall  was  heavy,  and  necessi- 
tated the  employment  of  about  150  men,  at  a  cost  of  $200.  The  storm  of 
January  25  was  also  a  heavy  one,  necessitating  the  employment  of  over 
200  men,  at  a  cost  of  $275. 

The  total  length  of  the  paths  and  sidewalks  under  supervision  of  this 
office,  from  which  snow  must  be  removed  after  each  storm,  is  about  IG 
miles,  the  area  being  over  30  acres ;  this  year  the  appropriation  was 
exhausted  by  March  15. 

Owing  to  the  small  amounts  heretofore  appropriated  the  work  is  not 
always  done  satisfactorily,  and  firequently  only  one-half  the  sidewalks 
can  be  cleaned  off;  this  sometimes  causes  bitter  complaint  from  citizens, 
who  blame  the  officer  in  charge  for  not  doing  better,  when  be  is  doing 
all  that  is  possible  with  the  means  at  his  command. 

It  is  earnestly  recommended  that  an  appropriation  of  $1,500  be  made 
for  removing  snow  and  ice  during  the  coming  fiscal  year. 

FOUNTAINS,  WATBE-PIPES,  AND  FIEBPLUaS. 

Tliere  are  21  fountains  with  basins  in  charge  of  this  office,  located  as 
follows:  Executive  Mansion  Grounds,  2;  Lincoln  Square,  2:  Stan- 
ton Square,  2;  Rawlins  Square,  2;  and  1  each  in  Folger  Square, 
Judiciary  Square,  Mount  Vernon  Square,  Franklin  Square,  Iowa  Circle 
and  the  reservations  at  Massachusetts  avenue  and  Twentieth  street, 
New  York  avenue  and  Third  street,  Kew  York  avenue  and  Tenth  street, 
Pennsylvania  avenue  and  Ninth  street,  Pennsylvania  avenue  and  Nine- 
teenth street,  Pennsylvania  avenue  and  Twenty-first  street,  Fennsy  I  van  ia 
avenue  and  Twenty-eighth  street,  and  Delaware  avenue  and  First  street, 
east.    There  are  25  drinking-fountains  in  the  various  parks. 

All  the  fountains  with  basins  have  been  repaired  and  put  in  good 
order,  but  owing  to  the  limited  supply  of  water  it  has  been  necessary  to 
restrict  their  flow,  except  those  in  the  Executive  Mansion  Grounds,  to 
two  or  three  hours  daily.  Bepairs  are  constantly  necessary  to  all  the 
fountains,  and  much  trouble  has  arisen  from  injury  to  the  drains  by  sticks 
and  stones  thrown  into  the  basins  by  children. 

It  becomes  necessary  to  renew  every  spring  the  cups  attaohed  to  the 
drinking-fountains,  as  during  the  year  the  chains  are  broken  and  cups 
stolen. 

The  necessary  care  was  bestowed  upon  the  water-pipes  during  the 
year ;  repairs  were  made  from  time  to  time ;  and  in  the  late  autumn  the 
water  was  shut  off  from  the  parks,  the  hose- valves  removed  and  stored 
for  the  winter.  The  valves  were  replaced  in  the  spring  and  water  turned 
on. 

Water-pipes  were  introduced  into  the  reservations  at  the  intersection 
of  Indian  avenue  and  Third  street  west,  Eighth  and  B  streets  south- 
east, and  Ninth  and  A  street  northeast. 

Extensive  improvements  were  made  in  connections  of  the  green- 
houses and  nurseries  with  the  water-mains  in  the  Monument  grounds 
and  a  much  better  supply  of  water  obtained. 

Seventeen  hundred  and  fifty  feet  of  hose  has  been  purchased  and 
used  in  connection  with  extending  water-pipes. 

Bepairs  were  made  from  time  to  time  to  the  pipes  conveying  the 
water  from  the  spring  situated  in  the  new  reservoir  to  the  Capitol. 

It  was  found  that  the  pipe  leading  to  the  Capitol  had  been  tapped 
for  use  of  the  Government  Printing  Office  in  May,  1886,  and  tiiat  the 
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supply  of  water  for  the  Oapitol  had  been  conseqaently  reduced.  At  the 
request  of  this  office,  in  Kovember,  1887,  the  Public  Printer  directed 
that  the  pipe  leading  to  his  office  should  be  disconnected.  It  is  beliaved 
that  other  connections  have  been  made  with  the  pipe,  but  at  what 
places  has  not  yet  been  discovered. 

In  August,  1886,  the  spring-house  was  cleaned  out  and  the  connec- 
tion with  the  main  pipe  carefully  examined. 

On  laying  bare  the  pipe  at  the  spring-house  a  dip  was  discovered 
about  5  feet  from  the  house,  and  a  stop-Valve,  whichvwas  covered  with 
2  feet  of  earth.  The  fall  of  the  pipe  was  about  one-quarter  of  an  inch 
to  the  foot.  A  wooden  plug  was  found  jammed  in  the  joint  of  the  pipe 
at  the  dip,  which  had  evidently  obstructed  the  flow  of  water  for  many 
years. 

The  outlet  pipe  passes  diagonally  through  a  stone  block  in  the  foun- 
dation ;  the  chamber  through  the  stone  was  cut  down,  the  outlet  low- 
ered 5^  inches,  the  stop-cock  placed  inside  the  spring-house,  and  four 
lengths  of  pipe  relaid  in  a  concrete  foundation  with  an  even  fall  from 
the  spring  to  the  connection  with  the  pipe-line. 

South  of  the  spring-house  a  space  about  10  feet  by  6  feet  was  laid  bare 
to  the  foundation  and  two  other  pipes  discovered,  an  upper  one  of  wood 
and  lower  of  >iron  |  the  upper  was  disconnected,  but  the  lower  was  found 
to  be  connected  with  it  about  5  feet  below  the  surface ;  these  pipes  were 
at  once  closed  with  concrete  so  that  the  entire  water  supply  should  be 
used  for  the  purposes  originally  intended.  Since  the  completion  of  this 
work  there  appears  to  have  been  an  ample  supply  of  water  at  the  Capitol. 

Mr.  Olifford  Bichardson,  the  chemist  of  the  District  of  Columbia,  who 
has  recently  *made  analyses  of  the  water  from  the  Franklin  Square 
spring,  the  Capitol  spring,  the  city  spring  at  0  street,  Young's  spring, 
C  street,  a  well  at  Seventeenth  and  K  streets,  tod  the  Potomac  Biver, 
informed  me  under  date  of  December  19, 1887,  that  the  water  from  the 
Capitol  spring  was  by  far  the  purest  that  we  have  in  the  city. 

PABK  LAMPS  AND  LiaHTING. 

The  usual  attention  was  given  to  the  lamps  during  the  year ;  a  large 
number  of  lamp-posts  were  repainted,  several  lanterns  replaced  with 
larger  ones,  and  others  repaired  where  necessary. 

The  ornamental  lamp-posts  and  lanterns,  were  removed  from  the  spurs 
of  the  pedestal  of  the  statue  at  Thomas  Circle  and  re-erected  upon  mar- 
ble pedestals  placed  at  the  extremities  of  diameters  of  the  circle,  thus 
aflfording  better  light  upon  sidewalks. 

There  are  in  all  406  lamps  and  481  burners  belonging  to  the  Depart- 
ment; one  lamp  was  removed  and  one  erected  during  the  year. 

The  average  number  of  lamps  not  connected  with  meters  burning 
during  the  year  was  318;  each  lamp  burned  about  2,600  hours  and  con- 
sumed about  15,600  feet  of  gas.  In  addition  to  these  there  were  71 
lamps  within  the  Executive  Mansion  Grounds,  connected  with  the  meter 
of  the  Mansion. 

Attention  is  invited  to  the  fact  that  the  Grounds,  south  of  the  Execu- 
tive Mansion,  known  as  the  White  Lot,  are  without  lamps  of  any  kind. 
I  suggested  last  year  a  tower  150  feet  high,  from  which  6  arc  lamps  of 
2,000-candle  power  each  should  be  shown.  Further  consideration  of  the 
subject  leads  roe  to  believe  that  a  tower  standing  in  the  middle  of  the 
beautiful  ellipse,  with  its  guys  to  various  points,  would  greatly  dis- 
figure it,  and  I  therefore  recommend  that  7  iron  posts,  each  25  feet  high, 
be  erected  around  the  ellipse,  from  which  electric  lights  shall  be  showa 
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the  year  round.  The  first  cost  of  the  work  woald  be$l,000,  the  electric 
wir^s  boin^  underground  j  the  cost  of  lighting  would  be  70  cents  per 
lamp  per  night,  or  a  total  of  $1,788.50  per  annum. 

JUDICIARY     SQUARE     AND     GROUNDS    AROUND     THE    NEW    PENSION 

BUILDING. 

Operations  were  resumed  early  in  th/a  fiscal  year  upon  the  improve- 
ment of  the  grounds  around  the  Pension  Building  and  in  the  other  sec- 
tions of  the  park. 

The  portion  of  the  grounds  west  of  the  building,  nearly  2  acres  in 
extent,  was  reduced  to  the*  proper  grade  by  the  removal  of  about  4,000 
cubic  yards  of  earth  j  gravel  roads  and  walks  were  constructed  from  P 
and  G  streets  to  the  west  entrance,  the  lawns  laid  out,  covered  with  soil, 
their  edges  sodded,  and  the  remainder  sown  with  grass  seed.  The  roads 
and  walks  in  this  section  cover  an  area  of  12,176  square  feet,  being  761 
feet  long  by  16  feet  wide.  In  constructing  them  there  were  used  300  cubic 
yards  of  rubble-stone  and  rough  gravel  and  225  cubic  yards  of  fine  gravel; 
840  cubic  yards  of  good  surface  loam  and  500  square  yards  of  sod  were 
used  on  the  lawns. 

On  the  north  front  of  the  building  about  2,100  cubic  yards  of  earth 
were  placed  in  position  to  bring  this  portion  to  the  proper  grade. 

In  the  grounds  south  of  the  building  the  entrances  to  the  main  road 
at  Fourth  and  Fifth  streets  were  reconstructed.  North  Itiver  bluestone 
curbing  beingplaced  in  position ;  at  the  FonrtJisti*eet  entrance  theroad- 
bed  for  about  50  square  yards  was  paved  with  trap-rock  blocks,  the  side- 
walk adjacent  repaired,  and  the  entire  main  road  between  Fourth  and 
Fifth  streets  regraveled,  rolled,  and  repaired. 

A  new  gravel  road  way.was  constructed  from  near  the  park  lodge  to  the 
Pension  Building;  it  covered  an  area  of  5,575  square  feet,  being  223  feet 
long  by  25  feet  wide;  two  new  drain-traps  were  built,  51  feet  of  6-inch 
terracotta  pip%laid  to  connect  them  with  the  main  drains,  and  73  feet 
of  brick  gutter  laid  connecting  with  the  traps. 

Two  additional  gravel  walks  connecting  with  the  F-street  road  were 
constructed;  their  total  length  was  288  feet,  with  a  width  of  10  feet. 

The  low  grounds  bordering  the  roads  were  brought  to  proper  level 
with  good  soil  and  sown  down  with  grass  seed. 

A  flower  bed  was  constructed  around  the  fountain  and  the  adjacent 
gravel  road  widened. 

Much  attention  was  given  to  planting  at  this  reservation ;  372  flower- 
ing shrubs,  89  ornamental,  deciduous,  and  27  evergreen  trees  were  set 
out  in  the  immediate  vicinity  of  the  Pension  Building;  the  evergreens 
were  large,  handsome  trees,  removed  from  Henry  and  Seaton  parks, 
where  they  were  being  seriously  injured  by  the  smoke  from  the  railroad 
locomotives. 

Asphalt  walks  684  feet  long  by  5  feet  wide  were  constructed,  leading 
from  the  Louisiana  avenue  and.E  street  entrances  to  the  City  Hall,  and 
a  bluestone  flag  pavement  198  feet  long  by  3  feet  wide  was  laid  from  a 
iwint  midway  between  Louisiana  avenue  and  E  street  to  the  same  build- 
ing ;  a  cobble-stone  gutter  about  4  feet  wide,  covering  an  area  of  38 
square  yards,  was  laid  opposite  the  watchman's  lodge,  and  a  trap-rock 
crossing  covering  an  area  of  19  square  yards  laid  across  the  gutter  and 
asphalt  walk  for  the  convenience  of  teams  going  to  the  east  entrance  of 
the  City  Hall;  about  36  square  yards  of  trap-rock  pavement  was  laid 
at  the  west  entrance  of  the  City  Hall. 

All  roads  and  walks  were  graveled  and  repaired  where  necessary,  and 
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the  asphalt  walk  on  the  line  of  E  street  between  Fourth  and  Fifth  re- 
paired. 

All  lawns  were  mown  and  rolled  firom  time  to  time  daring  the  sea- 
son, gutters  and  drain-traps  kept  clean,  trees  and  shrubs  pruned  and 
mulched,  flower  beds  laid  out  and  planted,  and  every  effort  made  to 
maintain  the  entire  park  in  as  good  condition  as  possible. 

Much  work  is  still  required  to  be  done,  the  grounds  on  the  north  and 
east  of  the  Pension  Building  are  yet  to  be  improved,  asphalt  paths 
should  be  constructed  leading  to  the  building,  and  the  main  road  south 
of  the  building,  between  Fourth  and  Fifth  streets,  should  have  an  as- 
phalt pavement. 

It  is  hoped  that  the  improvement'of  these  grounds,  except  the  asphalt 
roads,  can  be  completed  during  the  coming  fiscal  year. 

EXECTJTIVB  MANSION. 

The  funds  available  for  the  care,  repair,  and  refurnishing  the  Execu- 
tive Mansion  have  been  used  as  indicated,  extensive  repairs  having 
been  made  to  the  furniture,  which  in  many  cases  had  become  worn  and 
shabby. 

In  the  main  vestibule  the  tile  floor  was  repaired,  the  fresco  work  on 
the  ceiling  and  side  walls,  which  had  become  obscured  by  smoke,  was 
cleaned  and  restored,  and  the  wood- work,  including  front  door,  cleaned 
and  repainted. 

In  the  East  Boom  the  wood-work  was  repainted  where  necessary,  one 
set  of  furniture  reupholstered,  the  curtains  thoroughly  repaired,  and  a 
new  sofa  purchased  for  the  center  of  the  room. 

In  the  Green  Parlor  a  portion  of  the  furniture  was  repaired  and  reup- 
holstered, a  new  carpet  laid  in  place  of  the  badly- worn  and  shabby  one 
that  had  been  down  for  some  years,  and  the  fresco  work  of  the  ceiling 
was  cleaned  and  restored. 

In  the  blue  parlor  the  wood- work  was  touched  up  with  paint,  a  new 
carpet  put  down,  the  old  soiled  and  worn  furniture  regilded  and  re-up- 
holstered, and  new  heavy  curtains  put  up,the  old  cues  being  transferred 
to  one  of  the  bed-rooms.  New  window-shades  were  hung  in  the  south 
windows  of  the  east  room,  the  blue  and  red  parlors.  iTsew  matting  was 
laid  in  the  blue  parlor  in  June,  1888. 

The  chandeliers  of  the  green,  blue,  and  red  parlors  and  the  State 
dining-room  were  cleaned,  repaired,  and  regilded. 

In  the  State  dining-room  the  wood-work  and  walls  were  touched  up 
with  paint  where  necessary,  and  new  lace  curtains  hung  in  the  place 
of  the  worn  and  shabby  sets  that  had  been  in  use  for  several  years.  A 
number  of  the  State  dining-room  chairs  were  re-upholstered. 

The  wood-work  of  the  private  dining-room  was  repainted.  New 
linen  covers  were  purchased  for  the  furniture  in  the  east  room,  main 
corridor,  green  parlor,  and  upper  corridor. 

On  the  second  floor  the  wood-work  of  the  corridor  was  touched  up 
with  paint  where  necessary,  the  library  repainted,  the  wood- work  of 
three  of  the  of&ce-rooms  coated  with  hard-oil  finish,  and  that  of  three 
bed-rooms  repainted. 

The  furniture  in  the  southwest  bedroom  was  r-eupholstered,  a  part 
of  the  old  carpet  of  the  east  room  laid  on  the  floor  in  place  of  the  old, 
worn-out  one  formerly  used;  a  set  of  shelves  placed  on  mantlepiece, 
and  other  minor  improvements  made. 

In  the  western  portion  of  the  upper  corridor  the  old  shabby  furni- 
ture was  repaired  and  re-upholstered,  and  one  new  sofa  added  5  in  the 
oflftce  portion  of  the  upper  corridor  the  leather  sofas  were  re- upholstered 
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and  repaired.  A  new  sofa  was  placed  in  the  northwest  bed-room,  and 
some  new  table-covers  purchased.  A  hew  bath-tub  was  placed  in  the 
bath-room. 

The  entire  attic  was  whitewashed,  a  large  storage  closet  built,  and  the 
copper  pipes  under  the  floor  leading  from  the  roof  were  enlarged  and 
repaired.    The  new  tin  roof  was  repainted. 

In  the  basement  the  wood- work  of  the  engine-room  and  the  iron  doors 
of  the  furnace  were  painted;  thA  entire  corridor,  laundry,  kitchen,  fur- 
nace-room, and  outer  area  walls  were  whitewashed ;  a  new  closet  was 
placed  in  the  servants'  bath-room  and  new  washtubs  in  the  laundry. 
The  elevator  pump  was  repaired  several  times  and  the  elevator  put  in 
good  order. 

The  sewer-pipe  leading  fi^m  kitchen  to  main  sewer  was  taken  up, 
cleaned  out,  and  put  back,  and  various  repairs  made  to  the  sewers ;  the 
entire  plumbing  of  the  mansion  was  overhauled  and  put  in  complete 
order. 

The  house  was  draped  with  mourning  in  March  on  account  of  the  death 
of  the  Chief  Justice  of  the  United  States,  and  after  the  mourning  was  re- 
moved in  April  the  front  balcony  and  other  portions  of  the  north  front, 
which  had  been  badly  stained,  were  painted. 

A  wooden  storm-house  was  constructed  around  the  west  entrance  on 
the  basement  floor.  New  linoleum  was  placed  on  the  floors  of  the  kitchen 
and  pantry. 

The  ceiling  of  the  south  balcony,  which  was  in  a  dangerous  condition, 
was  taken  down  and  renewed;  the  old  timbers  and  lathes  to  which  the 
mortar  was  attached  were  found  to  be  thoroughly  decayed ;  the  south 
balcony  was  repainted  where  necessary. 

All  windows  and  doors  throughout  the  house  needing  attention  were 
eased  and  repaired. 

The  entire  gas-fixtures  were  cleaned,  repaired,  and  put  in  complete 
order  during  the  year. 

All  lace  curtains  were  repaired  and  re-upholstered;  all  carpets  (about 
3,500  yards)  laid  and  curtains  hung  in  the  autumn  of  1887,  and  carpets 
taken  up  and  shaken,  and  curtains  taken  down  and  stored  away  for  the 
summer,  in  June,  1888. 

The  entire  sewerage  of  the  White  House  stables  was  overhauled  and 
some  necessary  improvements  made;  the  roof  of  the  stable  was  repaired, 
two  rooms  were  whitewashed,  and  various  repairs  made  to  windows  and 
doors. 

All  furnaces,  ranges,  chimneys,  and  stoves  were  cleaned  and  repaired 
where  necessary.  Gasflxtures  were  put  up  in  one  of  the  basement 
rooms,  also  in  the  stable  and  on  the  north  and  south  fronts  where  awn- 
ings are  placed  during  evening  receptions. 

Considerable  repairs  were  made  lo  the  greenhouses. 

The  outside  of  the  conservatory  and  the  inside  of  two  smaller  green- 
houses were  painted;  an  entire  new  superstructure  was  constructed  on 
the  house  opposite  State,  War,  and  Kavy  Building,  the  middle  bed  of  the 
house  raised,  new  iron  and  stone  plant-benches  placed  in  position,  >and 
the  heating  pipes  re-arranged. 

From  some  old  brick  and  other  old  materials  on  hand  a  small  addi- 
tional structure  was  built  to  take  the  place  of  the  old  broken-down  hot- 
beds. 

The  large  rose-house  was  thoroughly  repaired,  iron  columns  placed  in 
position  to  support  the  roof,  new  rafters  and  purlins  introduced  to  re- 
place those  already  decayed,  and  new  shafting  inserted  for  opening  and 
closing  ventilators. 
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lu  the  Grapery  new  side  benoNa  cPud  sills  were  constracted  to  replace 
those  worn  out  and  decayed,  and  the  tin  portion  of  the  roof  was  repaired. 

Every  effort  has  been  made  to  maintain  these  greeuhoases,  which  were 
constracted  previons  to  March,  1885,  in  as  good  condition  as  possible. 

The  decayed  planks  were  removed  from  the  floor  of  one  of  the  rooms 
under  the  conservatory,  the  old  brick  taken  np,  cleaned  and  relaid,  and 
a  new  brick  tank  constructed. 

Id  the  grounds  of  the  mansion  the  lawns  were  regularly  mown  and 
raked,  paths  and  roads  repaired  and  rolled,  trees  and  shrubs  pruned, 
mulched  and  watered,  flower  beds  laid  out  and  planted  with  orna- 
mental foliage  and  flowering  plants,  new  trees  and  shrubs  set  out  and  a 
tew  dead  ones  removed. 

The  stone  wall  upon  which  the  iron  fence  on  the  north  front  rests  was 
thoroughly  repaired. 

Some  minor  repairs  were  made  to  the  asphalt  roads  in.  the  north 
grounds. 

The  fountains  were  repaired  and  maintained  in  good  order. 

TELEGRAPH  CONNECTING  THE  CAPITOL  WITH  THE  DEPARTMENTS  AND 
GOVERNMENT  PRINTING  OFFICE. 

The  telegraph  lines  now  under  control  of  this  office  are  as  follows : 

The  line  of  overhead  wires  consists  of  77  ix)les,  covering  a  distance  of 
about  3^  miles  with  a  length  of  about  8  miles  of  wire :  this  line,  starting 
from  the  State,  War,  and  Navy  Building  runs  to  theExcQutive  Mansiou, 
thence  to  the  Treasury  Building,  thence  to  G  street,  thence  to  Eighth 
street,  thence  to  H  street,  thence  to  Korth  Capitol  street,  and  thence 
to  the  Capitol  J  connected  with  it  is  one  running  from  the  Treasury  De- 
partment along  Fourteenth  street  to  the  Bureau  of  Engraving  and 
Printing. 

It  is  hoped  during  the  coming  year  to  connect  the  new  Pension  Build- 
ing with  the  main  line  along  Qt  street;  authority  to  erect  the  necessary 
poles  on  Fifth  street  between  G  street  and  the  Pension  Building  was 
asked  some  time  since  of  the  District  Commissioners,  and  if  granted 
the  line  will  be  completed  as  soon  as  funds  are  available. 

There  is  about  500  feet  of  13-conductor  Patterson  cable  running  from 
the  cable-pole  in  the  Capitol  Grounds  into  the  basement  of  the  Senate, 
and  250  feet  of  2()-conductor  cable  running  from  the  cable-pole  on  the 
corner  of  Seventeenth  and  G  streets  into  the  State,  War,  and  JS'avy 
Building. 

The  under-ground  cable  now  in  use,  known  as  the  Waring  anti-induc- 
tion cable,  consists  of  two  6-conductor  cables  running  from  the  State, 
War,  and  Navy  Building  to  the  United  States  Senate  and  House  of 
Representatives,  a  distance  of  2.6  miles ;  this  cable  runs  down  Seven- 
teenth street  to  New  York  avenue,  through  the  grounds  south  of  the 
Executive  Mansion  to  Fifteenth  street,  along  Fifteenth  street  to  B  street, 
along  B  street  to  Sixth  street,  thence  to  Missouri  avenue,  along  Mis- 
souri avenue  to  Third  street,  along  Third  street  to  Pennsylvania  avenue, 
iklong  Pennsylvania  avenue  to  First  street,  along  First  street  to  B  street, 
thence  to  North  Capitol  street,  and  through  the  conduit  into  the  Capitol 
luiilding ;  about  1,500  feet  of  cable  runs  through  the  Capitol,  and  about 
;>00  feet  is  used  in  connecting  the  Executive  Mansiou  with  the  main 
cable. 

The  offices  connected  with  these  lines  are  as  follows :  Executive  Man- 
sion, United  States  Senate,  United  Stares  House  of  Eepresentatives, 
Treasury  Department,  State,  War,  and  Navy  Departments,  Department 
^Na  88 175 
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of  JoBtice,  Post-Office  Department,  Department  of  the  Interior,  Gov- 
ernment Printing  Office,  Signal  Office,  National  Museum,  and  Office  of 
Public  Buildings  and  Grounds^  Each  office  has  two  circuits  and  two 
sets  of  instruments  except  the  Signal  Office  and  Museum ;  each  has 
from  two  to  four  cells  in  the  local  battery. 

The  main  battery,  located  in  the  Office  of  Public  Buildiixgs  and 
Grounds,  has  80  cells  for  the  overhead  wires  and3G  cells  for  the  under- 
'ground  cable. 

During  the  year  the  main  battery  was  increased  and,  together  with 
the  local  batteries,  maintained  in  good  condition ;  all  crosses  and  ob- 
siructions  of  every  kind  were  removed  from  the  wires  as  rapidly  as  pos- 
sible; the  blizzard  of  March  11, 1888,  did  great  damage,  and  it  was  sev- 
eral days  before  the  overhead  wires  were  in  proper  condition  for 
work. 

Six  new  poles  were  erected  in  place  of  those  which  were  badly  de- 
cayed }  4,  decayed  at  the  bottom,  were  cut  off  and  reset  and  4  straight- 
ened. The  fixtures  on  the  Winder  Building  were  improved,  and  new 
ones  erected  on  the  Department  of  the  Interior. 

A  new  cable  box  was  placed  on  the  cable  pole  at  the  Capitol,  and  20 
feet  of  13-conductor  cable  placed  in  the  pole ;  500  feet  of  cable  was 
taken  down  in  the  basement  of  the  Capitol  and  replaced  in  a  better 
position. 

The  Office  of  the  Department  of  Justice  was  refitted  with  instruments, 
and  all  the  other  instruments  on  the  lines  received  attention  from  time 
to  time^ 

The  main  office  and  battery  were  removed  in  February,  1888,  from 
the  corner  of  Seventeenth  street  and  Pennsylvania  avenue  to  the  base- 
ment of  the  west  wing  of  the  State,  War,  and  Navy  Building. 

In  April,  1^88,  in  accordance  with  a  resolution  of  the  United  States 
Senate,  a  plan  and  estimate  were  submitted  for  a  comprehensive  system 
of  underground  wires  for  telegraph  and  telephone  service  to  connect 
the  several  Departments  and  Bureaus  of  the  Government  in  Wash- 
ington City. 

In  view  of  the  possibility  of  no  appropriation  being  made  for  this  new 
system,  the  estimate  presented  for  the  last  two  years  is  again  submitted 
for  replacing  the  present  overhead  wires  with  underground  cables. 

The  overhead  wires  are  daily  becoming  agreater  and  greater  nuisance, 
and  the  experience  after  the  March  blizzard  clearly  shows  the  necessity 
of  placing  all  wires  under  ground  as  soon  as  possible  j  the  growth  of 
tLe  trees  on  the  sidewalks  has  reached  such  a  condition  that  dnriog 
wet  or  windy  weather  the  wit^s  are  almost  useless. 

To  remove  the  entire  overhead  system  and  replace  it  with  underground 
G-wiie  cables  will  cost  $8,500. 

The  overhead  wires  should  be  removed  at  once,  and  the  United  States 
can  not  well  demand  that  private  corporations  shall  bury  their  wires 
unless  the  Government  takes  the  initiative  and  places  its  own  wires  un- 
ilcr  ground. 

In  the  discharge  of  my  official  duties  connected  with  the  telegraph 
lines  I  have  received  intelligent  and  efficient  assistance  from  Mr.  A.  J. 
Kennedy,  the  electrician  and  lineman  on  duty  in  this  office. 

SURVEYINa  AND  DRAUGHTING. 

The  time  of  the  only  draughtsman  allowed  this  office  is  mostly  taken 
up  with  the  care  of  the  old  recx>rds  of  Washington  City.  He  is  reqaire<l 
to  be  in  his  ofi^ce  during  the  greater  portion  of  each  da^  to  exhibit 
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tbem  to  those  interested,  and  is  frequently  sammoned  to  produce  the 
records  in  the  courts. 

DuriDg  the  year,  in  addition  to  these  duties,  he  has  prepared  maps 
of  Washington  Circle,  Iowa  Circle,  Du  Pont  Circle,  Marion  Park,  Folger 
Park,  grounds  south  of  the  Executive  Mansion,  Reservations  70, 71, 270, 
and  271,  Keservations  45, 46, 47, 48, 49,  and  60,  Reservation  ifo.  201,  and 
a  plan  of  the  basement  of  the  Executive  Mansion  showing  sewer,  water, 
and  gas-pipes;  he  has  also  made  a  large  map,  on  a  scale  of  1  inch  to  30 
feet,  of  the  battle-field  of  Gettysburgh,  in  connection  with  erecting 
monuments  to  mark  the  positions  held  by  the.  troops  of  the  regttlar 
Army  in  that  action,  and  has  prepared  drawings  showing  the  plans  of 
the  engineer  in  charge  for  the  proposed  system  of  underground  telephone 
and  telegraph  wires. 

He  has  also  devoted  much  time  to  careful  examination  to  determine 
what,  if  any,  lots  in  the  city  of  Washington  now  occupied  and  claimed 
by  private  parties  are  still  the  property  of  the  United  States. 

It  is  believed  that  there  are  a  few  such  lots,  but  it  is  not  deemed 
proper  to  even  slightly  cloud  any  title  by  an  ofiBcial  report  until  it  is 
absolutely  certain  that  the  Gov^ernment  has  never  parted  with  the  land; 
the  investigations  will  continue  as  time  admits,  and  when  completed  a 
report  will  be  made  to  the  Secretary  of  War  with  request  that  the 
law  officers  of  the  Government  take  such  action  as  may  be  deemed  best 
to  protect  the  interests  of  the  United  States. 

It  is  earnestly  urged  that  Congress  will  authorize  the  employment  of 
a  clerk  to  take  charge  of  the  old  records ;  to  pro])erly  arrange,  index, 
and  show  them  to  parties  interested  will  require  the  constant  attention 
of  a  good  clerk,  and  the  only  draughtsman  allowed  this  office  would  then 
be  permitted  to  devote  his  entire  time  to  his  legitimate  duties. 

NUMBER  AND  AEEA  OF  BESERVATIONS  AND  NUMBER    OP  STATUES. 
Condition^  numheTf  and  area  of  reservations. 

Description. 


Total  ncmberofreaerrationa 

Reservations  highly  improved '. 

Reservations  fMirtiaUy  improved 

Reservations  ommproved , 

Two  have  been  added  to  the  highly  improved  and  two  to  the  par- 
tially improved  during  the  year ;  two  of  those  formerly  classed  among 
the  highly  improved  have  been  still  more  improved  by  paths,  flower 
beds,  ])ark  settees,  etc.,  during  the  year. 

Of  the  six  reservations  receiving  extra  improvements  during  the  year, 
two  were  on  New  Yorfe  avenue  between  Tenth  and  Twelfth  streets 
northwest,  one  on  Rhode  Island  avenue  at  the  intersection  of  Seventh 
and  K  streets  northwest,  one  on  Indiana  avenue  at  the  intersection  of 
Third  and  D  streets  northwest,  one  on  Massachusetts  avenue  at  the  in- 
tersection of  Ninth  and  B  streets  northeast,  and  one  on  North  Carolina 
avenue  at  the  intersection  of  Eighth  and  B  streets  southeast. 

The  effort  has  been  to  distribute  all  new  improvements  as  equally  as 
possible  among  the  different  sections  of  the  city. 

There  are  twelve  statues  in  the  public  grounds  under  charge  of  this 
otHce,  as  follows :  Washington,  Greene,  Jackson,  Lincoln,  Scott,  Farra- 
gut,  Thomas,  Du  Pont,  Rawlins,  McPherson,  Garfield,  and  Henry  5  all 
of  these,  except  the  last,  were  carefully  cleaned  off  during  the  year, 
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TREES  AND  SHRUBS. 

In  the  report  for  1886  a  list  was  sabmitted  of  trees  and  shrubs  form 
ing  the  ornamental  planting  of  the  various  parks  in  the  public  grounds 
under  charge  of  this  office;  the  list  embraced  a  majority  of  the  species 
and  varieties  generally  known  that  will  thrive  in  the  climate  of  Wash- 
ington, and  comprised  in  the  aggregate  over  32,000  specimens  of  trees 
and  shrubs ;  since  that  date  about  5,000  specimens  have  been  planted  oat 

As  heretofore  stated,  it  is  intended  to  continue  annually  adding  to 
the  beauty  of  the  parks  by  planting  out  varieties  of  trees  and  shral^  of 
decided  merit. 

From  time  to  time  it  becomes  necessary  to  remove  some  of  the  trees 
that  were  set  out  in  the  early  planting  of  the  grounds ;  great  care  is  ex- 
ercised, and  a  tree  is  never  cut  down  unless  it  is  badly  decayed  or  by  its 
growth  is  seriously  injuring  others  of  more  value. 

Efforts  to  prevent  the  injury  of  trees  by  caterpillars  were  continued, 
and  in  the  winter  of  1887-'d8  several  bushels  of  cocoons  were  gathered 
a  lid  destroyed. 

ESTIMATES  FOR  THE  FISCAX  TEAB  ENDING  JUNE  30.   1890. 

Salaries  of  employes  public  buildings  and  grounds,  etc. : 

For  one  office  clerk $1,600.00 

For  one  messenger 840.00 

For  one  public  gardener 2,000.00 

For  one  clerk  in  charge  of  old  public  records  of  Washington 
City 1,500.00 

P^or  one  electrician  and  telegraph  lineman 1 ,  000. 00 

For  overseers,  foremen,  draughtsman,  gardeners,  mechan- 
ics, andlaborers 30,000.00 

For  one  day  watchman  at  La  Fayette  Square 720. 00 

For  one  day  watchman  at  fVanklin  Square 720. 00 

For  two  day  watchmen  in  Smithsonian  Grounds,  at  $660 
each  1,320.00 

For  two  night  watchmen  in  Smithsonian  Grounds,  at  $720 
each 1,440.00 

For  one  day  watchman  at  Judiciary  Square 660. 00 

For  one  day  watchman  at  Lincoln  Square  and  adjacent 
reservations 660.00 

For  one  day  watchman  at  Iowa  Circle 660.00 

For  one  day  watchman  at  Thomas  Circle  and  neighboring 
reservations 660.00 

For  one  day  watchman  at  Washington  Circle  and  Rawlins 
Square 660.00 

For  one  day  watchman  at  Du  Pont  Circle  and  neighboring 
reservations 680.00 

For  one  day  watchman  at  McPherson  and  Farragut  squares         660. 00 

For  one  watchman  at  Stanton  Square  and  neighboring  res- 
ervations    660.00 

For  two  day  watchmen  at  Henry  (Armory)  and  Seat  on 
squares  and  reservations  east  to  the  Botanical  Gardens, 
at  $660  each 1,320.00 

For  one  night  watchman  at  Henry  (Armory)  and  Seuton 
squares  and  reservations  east  to  the  Botanical  Gardens .  720. 00 

For  one  day  watchman  at  Mount  Vernon  Square  and  adja- 
cent reservations 660.00 

For  one  day  watchman  at  grounds  south  of  Executive 
Mansion 660.00 

For  one  watchman  for  greenhouses  and  nursery 660. 00 

For  one  day  watchman  for  Marion  Square,  Folger  Square, 

and  adjacent  reservations 660.00 

$51,100,00 

For  contingent  and  incidental  expenses , 500,  OQ 
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Improyement  and  care  of  public  gronnds : 

For  improvemeDt  of  ffroands  north  of  the  Executive  Man- 
sion     $2,500.00 

*  For  improvement  and  maintenance  of  grounds  south  of  the 

Executive  Mansion 4,000.00 

For  ord  i  nary  care  of  greenhonses  and  nursery 2^  000. 00 

F(»r  ordinary  care  of  Lafayette  Square 1, 000. 00 

For  ordinary  care  of  Franklin  Square 1,000.00 

For  care  and  improyement  of  Monument  Grounds 5, 000. 00 

For  continuing  improvement  of  Reservation  No.  17  and  site 
of  old  canal  northwest  of  same 10,000.00 

For  construction  and  repair  of  post  and  chain  fences  and 
constructing  stone  coping  around  reservations 1, 500. 00 

For  laying  asphalt  walks  in  various  reservations 5, 000. 00 

For  manure  and  hauling  same 5,000.00 

For  painting  watohmen"s  lodges,  iron  fences,  vases,  lamps, 
and  lamp-posts 1,000.00 

For  purchase  and  repair  of  seats 1,000.00 

For  purchase  andrepair  of  tools 2,000.00 

For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash- 
ing, and  stock  for  nursery 3,000.00 

For  removing  snow  and  ice 1,500.00 

For  flower-pots,  twine,  baskets,  wire,  splints,  moss,  and 
lycopodium 1,000.00 

For  care,  construction,  and  repair  of  fountains 1, 500. 00 

For  abating  nuisances 5Q0.00 

For  improvement,  care,  and  maintenance  of  yarious  reser- 
vations      20,000.00 

For  improvement,  care,  and  maintenance  of  Smithsonian 
Grounds,  including  construction  of  asphalt  roads  and 
paths 8,000.00 

For  improvement  and  care  of  Henry  and  Seaton  Parks, 
east  to  Botanical  Gardens 2,500.00 

For  improvement,  care,  and  maintenance  of  Judiciary 
Square,  inclnding  grounds  around  new  Pension  Building, 
and  asphalt  roads  and  walks  leading  to  Pension  Building.      7, 000. 00 

For  lodges  for  park  watchmen  in  Stanton,  Mount  Vernon, 
Iowa,  DuPont,  Thomas,  McPherson,  and  Folger  reserva- 
tions, at  $500  each : |U,500.00 

For  supplying  and  keeping  supplied  the  76  vases  in  the 
New  Fension  Building  with  suitable  plants  and  shrubs 
and  oaring  for  same,  in  accordance  with  the  Joint  resolu- 
tion of  Congress  approved  March  29, 1886 1,000.00 

Care  of,  repairs,  fuel,  etc..  Executive  Mansion :  9    .  •>    • 

For  care,  repair,  and  refurnishing  the  Executive  Mansion, 
to  be  expended  by  contract  or  otherwise,  as  the  President 

may  determine 16,000.00 

For  fuel  for  Executive  Mansion,  greenliouses,  and  stable . .      3, 000, 00 
For  care  and  necessary  repair  of  greenhouses 5, 000. 00 

Lighting  the  Executive  Mansion  and  the  public  gronnds :  ' 

For  erecting  7  iron  posts  each  25  feet  high,  and  connecting 
them  with  undemound  wires  for  electric  lights 1 ,  000. 00 

For  electric  lights  tor  365  nights,  from  7  poets,  at  70  cents 
per  light  per  night,  14.90  per  njght 1,788..'>0 

For  gas,  pay  of  lamp-lighters,  gas-titters,  and  laborers,  pur- 
chase, erection,  and  repair  of  lamps  and  lamp-posts,  pur- 
chase of  matches  and  repairs  of  all  kinds ;  fuel  and  lights 
for  office  and  office  stable,  for  watchmen's  lodges,  and 
for  green-houses  at  the  nursery :  Provided,  That  for  each 
6-foot  burner  not  connected  with  a  meter  in  the  lamps 
on  the  public  grounds  no  more  than  twenty  dollars  shall 
be  paid  per  lamp  for  gas,  including  lighting,  cleaning, 
and  keeping  in  repair  the  lamps,  under  any  expenditure 
provided  for  in  this  act ;  and  said  lamps  shall  burn  not 
Jess  than  two  thousand  six  hundred  hours  per  annum ; 
and  authority  is  hereby  given  to  substitute  other  illum- 
*  inating  material  for  the  same  or  less  price,  and  to  use  so 
much  of  the  sum  hereby  appropriated  as  may  be  neces- 
sary for  that  purpose 14,000.00 

16,788.50 
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Repairs  to  water-pipes : 

For  repairing  and  exteodiog  water-pipes,  purchase  of  ap- 
paratus for  cleaning  them,  parchase  of  hose,  and  for 
cleaning  the  springs  and  repairing  and  renewing  pipes  of 
same  that  supply  the  Capitol,  the  Executive  Mansion, 
and  the  building  for  the  State,  War  and  Navv  Depart- 
ments      12,500.00 

f3.500.00 

Telegraph  to  connect^  the  Capitol  with  the  Departments  and 

the  Government  Printing  Office: 
For  replacing  the  entire  overhead  system  of  wires  with 

duplicate  six  conductor  underground  cable,  being  a  total 

distance  of  about  10,500  linear  feet : 

Ditching,  boxing,  eic. ,  10,500  feet,  at  22  cents 2, 320. 00 

110,000  feet  of  conductor,  at  4i  cents  per  foot 4, 950, 00 

Supervising,  expert  Joiners,  electricians,  etc.,  for  110,000 

feet  of  conductor,  at  one-half  cent  per  foot 550. 00 

Contingencies,  including  taking  cables  into  buildings....        080.00 

8,500.00 
For  care  and  repair  of  existing  lines 1,500.00 

10,000.00 

Total 195,  .388, 50 

lu  submitting  these  estimates,  some  of  which  are  larger  tlian  hereto- 
fore appropriated  and  some  for  new  work,  the  following  explanation  is 
jiresented : 

First — One  public  gardener,  $2,000.  I  have  asked  for  an  increa^ 
in  the  salary  of  the  public  gardener,  a  position  now  so  satisfactorily 
tilled  by  Mr.  George  H.  Brown.  The  duties  of  the  office  require  that 
the  gentleman  who  fills  it  shall  be  thoroughly  skilled  in  the  culture  of 
trees,  shrubs,  and  plants,  and  shall  have  a  practical  knowledge  of  civil 
engineering  as  applied  to  landscape  gardening.  Mr.  Brown  combines 
these  attributes,  to  which  he  adds  taste,  industry,  and  integrity.  Ilis 
duties  take  him  from  one  end  of  the  city  to  the  other.  He  is  directly 
responsible  for  the  care  of  the  valuable  collection  of  plants  in  the  prop- 
agating garden,  and  superintends  the  propagation  of  plants  that  arc  an- 
nually raised  for  the  public  grounds,  which  this  year  numbered  about 
350,000. 

Second. — One  clerk  in  charge  of  old  i)ublic  records  of  Washington 
City,  1,500. 

These  records  include  maps,  deeds,  record-books,  letters,  etc.,  from 
the  organization  of  the  original  board  of  commissioners,  near  the  close 
of  the  last  century,  up  to  1887,  when  the  duties  were  turned  over  to  the 
Chief  of  Engineers;  they  are  constantly  examined  by  attorneys  and 
others  interested  in  lauds  in  Washinirton  and  the  person  in  charge  of 
them  is  frequently  required  to  produce  them  in  courts;  to  index  them 
l>roperly,  to  be  able  to  turn  at  once  to  the  details  of  any  question  raised, 
requires  familiarity  with  every  paper.  This  work  has  for  the  last  few 
years  been  intrusted  to  the  only  draughtsman  allowed  this  office,  and 
during  the  last  six  months  more  than  half  of  his  time  has  been  actu- 
ally employed  on  this  duty. 

I  earnestly  recommend  that  this  appropriation  be  made  in  order  that 
the  draughtsman  may  be  permitted  to  attend  to  the  necessary  and 
legitimate  duties  of  his  office. 

Third. — For  one  telegraph  lineman,  $1,000.  Under  the  head  of  "  tele- 
graph connecting  the  Capitol  with  Departments"  will  be  found  a  fall 
description  of  the  telegraph  system  under  charge  of  this  office;  it  in- 
cludes about  8  miles  of  overhead  wire  and  2.G  miles  of  underground 
cable;  there  are  17  offices  connected  with  these  lines,  the  main  battery 
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being  at  this  office)  the  lineman  is  constantly  engaged  in  the  care  of 
the  main  and  local  batteries,  and  snch  necessary  repairs  and  extensions 
as  a  system  of  wires  of  this  kind  requires;  he  is  indastrioas,  efficient, 
and  capable,  and  has  won  the  confidence  of  all  with  whom  he  has  come 
in  contact  by  faithfal  attention  to  his  duties. 

Fourth. — For  overseers,  foremen,  draughtsmen,  gardeners,  mechanics, 
and  laborers,  $30,000. 

I  have  submitted  the  same  estimate  as  presented  last  year. 

The  grounds  under  charge  of  this  office  cover  an  area  of  ^413^  acres, 
divided  into  331  reservations  scattered  over  various  sections  of  the  city. 
Of  these  reservations  57  are  highly  improved,' 47  partially  improved, 
and  227,  covering  an  area  of  about  71J  acres,  remain  entirely  unim- 
proved. 

Each  year  we  improve  from  three  to  five  of  those  heretofore  untouched, 
thus  adding  to  the  beauty  of  the  city  and  the  welfare  of  the  neighborhoods 
in  which  the  reservations  are  situated.  These  new  improvements  are 
distributed  throughout  different  sections  of  the  city,  and  are  only  made 
where  private  enterprise  has  improved  property  in  the  vicinity.  Each 
improved  reservation  adds  that  much  to  the  expense  of  the  care  of  the 
public  grounds,  the  mowing  of  grass,  care  and  construction  of  paths, 
care  of  trees  and  shrubs,  etc. 

It  is  earnestly  recommended  that  this  appropriation  may  be  made  in 
order  that  the  beauty  of  these  numerous  parks,  so  ornamental  to  the 
nation's  capital,  may  be  maintained. 

Fifth. — One  day  watchman  at  Lafayette  Square,  $720;  one  day 
wa^hman  at  Franklin  Square,  $720. 

These  men  are  earnest,  faithful,  and  efficient;  they  have  charge  of  the 
two  handsomest  parks  in  the  city ;  they  are  busy  every  day  of  the  yoar, 
and  during  the  season  of  active  operations  are  on  duty  from  8  a.  m.  till 
8  p.  m. 

Sixth. — One  day  watchman  for  Marion  Square,  Folger  Square,  and 
adjacent  reservations,  $660. 

These  two  reservations  are  highly  improved,  the  one  containing  an 
area  of  about  1  acre,  the  other  about  2  acres ;  in  addition  to  these  there 
are  several  smaller  improved  reservations  in  the  vicinity ;  a  watchman 
is  very  necessary  in  this  locality,  the  nearest  one  being  at  Lincoln  Square, 
a  distance  of  half  a  mile^  where  his  entire  time  is  required. 

Seventh. — For  improvement  of  grounds  north  of  the  Executive  Man- 
sion, $2,500.  It  is  proposed  to  remove  the  old  broken  asphalt  walks 
now  in  very  bad  condition  and  to  replace  them  with  new  materials  and 
to  resurface  the  old  roadway  leading  from  the  main  road  to  the  green* 
liouses ;  the  work  will  consist  of  constructing  about  900  square  yards  of 
paths  and  resurfacing  about  1,000  square  yards  of  roadway. 

Eighth. — For  improvement,  care,  and  maintenance  of  grounds  south 
of  the  Executive  Mansion,  $4,000.  These  funds  will  be  devoted  to 
completing  necessary  drainage  due  to  raising  Potomac  Flats,  to  con- 
tinuing the  improvement  of  the  northwest  section  of  the  reservation, 
covering  an  area  of  about  2  acres,  recently  occupied  as  a  storage  ground 
in  connection  with  the  construction  of  the  War,  State,  and  Navy  Build- 
ing, to  resurfacing  roads  and  paths  and  constructing  additional  walks, 
and  to  care  of  lawns,  planting  trees  and  shrubs,  etc. 

Ninth. — For  care  and  improvement  of  Monument  Grounds^  $5,000. 
In  view  of  the  work  of  filling  around  the  monument  and  of  the  raising 
of  the  Potomac  Flats,  it  will  be  necessary  to  continue  improvements  in 
the  drainage  system,  the  roads,  paths,  lawns,  etc.,  in  this  reservation ; 
the  amount  requested  will  be  applied  to  these  purposes. 
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Tenth. — For  laying  asphalt  walks  iu  various  reservations,  $5,000.  It 
is  proposed  to  replace  with  first-class  asphalt  walks  the  gravel  paths  in 
Washington  Circle,  Mount  Vernon  Square,  Executive  Mansion  Grounds 
(south  side),  Lincoln  Square,  Stanton  Square,  Folger  Square,  Marion 
Square,  Henry  and  Seaton  parks,  and  to  renew  those  in  Farragut 
Square  and  Iowa  Circle.  In  the  late  fall,  winter,  and  early  spring  these 
walks  are  muddy,  and  pedestrians  seek  the  lawns,  which  are  thus  de- 
stroyed by  trespassers.  The  amount  of  these  paths  which  it  is  proposed 
to  lay  this  year,  is  about  3,500  square  yards.  Each  autumn  it  becomes 
necessary  to  put  down  plank  walks,  which  must  again  be  removed  in 
the  spring.  If  asphalt  walks  are  laid  the  annual  expense  incident  to 
plank  walks  will  be  avoided. 

Eleventh. — For  improvement,  care,  and  maintenance  of  various  reser- 
vations, $20,000. 

The  funds  required  under  this  head  are  for.the  purchase  of  materials 
for,  and  the  care  of,  the  improved  parks  and  for  the  improvement  of 
as  many  as  possible  of  the  227  unimproved  reservations ;  each  year 
from  three  to  five  are  added  to  the  list  of  improved  reservations,  and 
if  the  funds  now  requested  become  available  eight  or  ten  can  be  added 
during  the  fiscal  year  ending  Jane  30, 1890;  as  reservations  are  thus 
improved  the  expense  of  the  care  of  the  whole  is  slightly  increased, 
for  the  improvements  must  be  maintained. 

Ticelfth.^FoT  the  improvement,  care,  and  maintenance  of  Smith- 
sonian Grounds,  including  the  construction  of  asphalt  roads  and  paths, 
$8,000. 

This  reservation,  covering  an  area  of  over  58  acres,  is  the  largest 
and  one  of  the  handsomest  in  the  city,  and  has  within  its  limits  the 
Smithsonian  Building,  the  National  Museum,  and  the  new  Array  Med- 
ical Museum. 

The  roads  and  patlis,  with  one  or  two  exceptions,  are  of  gravol,  and 
become  dusty  in  summer  and  muddy  in  winter ;  a  first-class  asphalt 
road  pavement  is  now  in  course  of  construction  in  front  of  the  Smith- 
sonian Building,  running  from  Seventh  to  Twelfth  street,  a  distance  of 
about  1,700  feet  and  covering  an  area  of  about  7,500  square  yards  j 
5,400  square  yards  has  been  laid,  and  it  is  hoped  that  a  sufficient  ap- 
propriation will  be  made  to  complete  the  whole  road  during  the  sea- 
son of  1888.  With  the  appropriation  now  requested  it  is  proposed  K) 
lay  about  1,500  square  yards  of  roadway  pavement,  about  1,000  square 
yards  of  asphalt  paths  leading  through  the  park  to  the  Museum,  and 
to  maintain  in  good  condition  the  gravel  roads  and  paths,  gutters, 
lawns,  trees,  shrubs,  and  drainage  of  this  handsome  park. 

Thirteenth. — For  improvement,  care,  and  maintenance  of  Henry 
(Armory)  and  Seaton  parks,  $2,500.  These  reservations,  extending 
from  Seventh  street  to  the  Botanical  Gardens,  cover  an  area  of  34  acres, 
with  road  and  walk  surfaces  of  over  10,000  square  yards.  They  are 
in  an  advanced  state  of  improvement.  Their  beauty  has  been  marred 
by  the  depot  and  tracks  of  the  Baltimore  and  Potomac  Bailroad.  A 
mound  has  been  constructed  around  the  depot,  upon  which  it  is  in- 
tended to  phmt  trees  and  shrubs,  so  that  in  time  the  depot  will  be  hidden 
partially  from  view.  The  materials  for  this  mound  have  thus  far  been 
obtained  free  of  expense  to  the  United  States,  and  it  is  now  proposed 
to  grade  the  mound  and  to  seed  and  plant  it.  The  funds  requested  are 
needed  for  this  purpose,  and  for  the  care  of  roads,  lawns,  gutters,  etc, 
and  laying  out  additional  paths. 

Fourteenth. — For  improvement,  care,  and  maintenance  of  Judiciary 
Square,  including  grounds  around  the  new  Pension  Building,  $7,000. 
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This  square  coutaios  au  area  of  20  acres^  and  includes  witbin  its  limits 
tht^  courthouse  and  the  new  Pension  Buildiu<j.  It  is  crowded  daily 
with  per<(ons  having  business  in  these  buildings.  The  appropriation 
now  requested  will  be  used,  if  granted,  for  completing  the  improve- 
ments around  the  Pension  Building,  including  asphalt  roads  and  paths 
leading  thereto,  and  in  the  general  care  of  this  large  reservation. 

Fifteenth. — ^For  lodges  for  park  watchmen  in  Stanton,  Mount  Vernon, 
Iowa,  Du  Pont,  Thomas,  McPherson,  and  Folger  reservations,  at  $500 
each,  $3,500. 

The  watchmen  in  these  reservations  are  exposed  to  the  inclemency  of 
the  weather  at  all  seasons  of  the  year.  Bain  or  shine,  hot  or  cold,  night 
or  day,  year  in  and  out,  they  must  be  at  their  stations,  and  take  shelter, 
when  necessary,  either  under  a  tree  or  in  such  a  dwelling  or  store  as  will 
offer  its  hospitality. 

The  dictates  of  humanity  call  for  this  appropriation. 

Sixteenth — For  supplying  and  keeping  supplied  the  vases  in  the  new 
Pension  Building  with  suitable  plants  and  shrubs,  $1,000. 

The  joint  resolution  of  Congress  approved  March  29, 1886,  requires 
that  the  seventy-six  large  vases  on  the  upper  corridor  of  the  new  Pen- 
sion Building  shall  be  filled  and  kept  filled  with  suitable  ])lants  and 
shrubs.  This  estimate  is  submitted  in  order  that  I  may  be  able  to  com- 
ply with  the  terms  of  the  law. 

Seventeenth. — For  care,  repair,  and  refurnishing  the  Executive  Man- 
sion, $16,000. 

This  old  building  needs  continual  repairs  and  repainting  to  maintain 
it  in  a  neat  and  habitable  condition.  Much  of  the  furniture  is  old  and 
needs  renewing,  while  new  carpets  are  required  in  many  of  the  rooms. 

During  the  past  eleven  years  the  appropriations  for  this  purpose  have 
been  as  follows:  1878,  $20,000;  1879,  $25,0a0;  1880,  $25,000;  1881, 
$20,000;  1882,  $60,000;  1883,  $40,000;  1884,  $28,000;  1885,  $22,500; 
1886,  $16,000,  including  $4,000  for  new  roof;  1887,  $16,000;  1888, 
$16,000;  1889,  $16,000.  It  will  be  observed  that  since  July  1,  1885,  the 
appropriations  have  been  much  less  than  previous  to  that  time. 

It  is  earnestly  recommended  that  this  appropriation  be  made,  as  it  is 
absolutely  necessary  in  order  to  maintain  in  a  neat  and  habitable  con« 
dition  the  mansion  provided  for  the  office  and  the  residence  of  the  Chief 
Executive  of  the  nation. 

Eighteenth. — For  care  and  necessary  repair  of  greenhouses,  $5,000. 
The  sum  appropriated  for  this  purpose  during  the  past  five  years  has 
been  annually  only  $4,000,  while  in  previous  years  it  was  $5,500.  The 
greenhouses  were  constructed  previous  to  1885  under  appropriations 
made  by  Congress,  and  need  continual  repair ;  they  require  the  con- 
stant supervision  of  three  experienced  gardeners,  while  the  assistance  of 
laborers  from  time  to  time  is  necessary ;  at  this  time  the  wood- work  of 
the  superstructure  of  the  main  conservatory  is  in  very  bad  condition 
and  requires  immediate  and  extensive  repairs. 

Nineteenth. — For  erecting  seven  lamp-posts  in  the  ellipse  south  of  the 
Executive  Mansion,  from  the  top  of  which  shall  be  shown  electric  lights, 
$1,000. 

For  electric  lights  for  three  hundred  and  sixfy-flve  nights  from  seven 
lamps,  at  70  cents  per  night  each,  $1,785.50. 

The  grounds  south  of  the  Executive  Mansion,  now  highly  improved, 
are  without  lights.  It  is  believed  that  the  electric  lights  mentioned 
above  will  shed  a  soft,  mellow  light  over  the  entire  reservation. 

Twentieth. — For  replacing  the  overhead  wires  between  the  Capitol 
and  the  Departments  with  a  duplicate  underground  six- wire  cable. 
$8^500, 
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This  subject  has  been  discussed  in  the  preceding  pages  of  this  report. 
The  growth  of  the  trees  on  the  sidewalks  renders  it  absolutely  neces- 
sary, iu  order  to  maintain  telegraphic  communication  over  these  wir«»s, 
either  to  erect  at  once  taller  poles  at  a  cost  of  about  $1,600,  or  to  lay  an 
underground  cable  at  a  cost  of  $8,500.  The  former  plan  is  but  a  tem- 
l^orary  expedient,  as  in  time  the  overhead-wire  system  through  cities 
must  be  abolished.  The  underground  cable  is  far  preferable,  and  favor- 
able action  upon  this  estimate  is  earnestly  recommended. 

Financial  statement  for  fiscal  year  ending  June  30,  18ti^. 


Title  of  appropriations. 


ImproTeinentandoareof  pablio  gmnnds,  1888 

Repairs,  fuel,  etc.,  Execatlve  Mansion,  1888 

Lighting,  etc..  Executive  Mansion,  etc.,  1881 

Repairs  to  waier-pipee  and  fl re-plugs,  1888 

Telegraph  to  connect  the  Capital  with  thoDepartmeuuand  Qor- 
emment  Printing  Office,  1888 

Ckintingent  expenses,  pablic  baildings  and  grounds  under  Chief 
Engineer,  18b8 

Rent  of  office,  public  buildiugs  and  gronndd  under  Chief  En- 
gineer, 1888 

SaUries  of  en)ploy6s,  public  buildings  and  grounds  under  Chief 
Engineer,  1888 


▲vailable 
at  begin- 
ning of 

fiscal  year. 


$68,300 

24,. 'WO 

14,000 

2,500 

1,250 

500 

GOO 

46.620 


Expended 

during 
flscsil  year. 


24, 

18, 
2. 

1, 


«. 


068.41 
493.68 
706.82 
086.78 

250.00 

400.73 

600.00 

601.05 


Unexpend- 
ed balance 
to  be 
covered 
into  the 
Treasury. 


$SAL59 

6142 

293.18 

413.22 


.27 
300.00 

iao5 


It  gives  me  pleasure  again  to  express  my  appreciation  of  the  efficient 
manner  in  which  Mr.  George  H.  Brown,  the  public  gardener,  and  Mr. 
E.  F.  Concklin,  the  overseer  and  chief  clerk,  have  performed  their  vari- 
ous and  important  duties.  It  has  been  my  good  fortune  to  have  the  as- 
sistance of  these  two  gentlemen  in  the  discharge  of  my  official  duties 
during  the  past  three  years,  and  I  earnestly  commend  them  for  their  un- 
tiring energy  And  their  fidelity  to  the  interests  of  the  Government  and 
the  work  committed  to  their  charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Lieut.  CoL  Corps  of  Engineers^ 
Colonel  TJ.  8.  Army. 
The  Chief  op  Engineers,  U.  S.  A. 


Z  Z  2. 


report,  with  estimate,  respecting  a  comprehensive  system  of 
underground  wires  for  telegraph  and  telephone  service 
to  con^«ct  the  several  departments  and  bureaus  of  the 
government  in  washington  city. 

Office  of  Public  Buildings  and  Grounds, 

Washington^  B.  C,  April  9, 1888. 
General:  I  have  the  honor  to  acknowledge  the  receipt  of  the  fol- 
lowing resolution  of  the  United  States  Senate : 

In  the  Senate  of  the  United  States, 

i/arcA26,1888. 

Resolved^  That  the  Superintendent  of  Public  Baildings  and  Grounds  is  hereby  di- 
rected to  report  to  the  Senate  on  or  b<^ore  Monday,  the  16th  day  of  April,  1888,  a 
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comprehensive  system  of  midergronnd  wires  for  tole|;raph  and  telephone  service,  to 
connect  the  several  Departments  and  Bureaus  of  the  Government  in  Washington 
City,  presenting  in  detail  the  same,  and  an  itemized  estimate  of  cost. 
Attest : 

Anbon  G.  McCook, 

Secretary, 
By  Chas.  W.  Johnbon, 

Chief  Clerh. 

lu  compliance  with  the  terms  of  this  resolution  I  have  the  honor  to 
submit  the  followinf;:  report : 

At  this  time  the  United  States  has  no  established  Government  sys- 
tem of  telephone  wires  connecting  the  varions  Departments,  and  with 
the  exception  of  two  6-condactor  Waring  anti-indactiou  underground 
cables  running  from  the  State,  War,  and  Navy  Building  through  the 
Esecutive  Mansion  to  the  Capitol,  the  Oovemment  is  entirely  depend- 
ent for  telegraphic  facilities  upon  overhead  wires. 

These  cables  were  laid  in  the  fall  of  1883  free  of  cost  to  the  United 
States  by  the  Standard  Underground  Gable  Gompany,  with  the  under- 
standing that  they  should  ^<be  maintained  at  the  expense  of  the  com- 
pany until  March  1, 1884,^  •  ♦  ♦  44  ^nd  thereafter  two  of  the  cables 
to  remain  In  the  possession  of  the  United  States.^ 

The  United  States  overhead  wires  are  now  strung  on  low  poles,  and 
are  a  nuisance  to  which  the  public  should  no  longer  be  subjected.  The 
growth  of  trees  on  the  sidewalks  along  the  lines  has  reached  such  a 
condition  that  daring  wet  or  windy  weather  the  wires  are  almost  use- 
less. For  several  days  after  the  severe  storm  of  March  11, 1888,  the 
overhead  lines  were  in  a  most  demoralized  condition,  and  had  it  not 
been  for  the  underground  cable,  telegraphic  communication  between 
the  Capitol  and  the  Executive  Mansion  would  have  been  impossible. 

I  have  the  honor  to  submit  herewith  a  map  of  the  city  of  Washing- 
ton, showing  the  proposed  routes  for  a  comprehensive  system  of  tele- 
graph and  telephone  underground  wires,  connecting  the  several  Depart- 
ments and  Bureaus  of  the  Government  in  this  city. 

It  is  proposed  to  connect  the  different  Departments  by  trunk  lines, 
with  branch  lines  leading  to  subsidiary  points.  The  trunk  routes  are 
laid  down  in  heavy  red  lines,  the  branch  routes  in  broken  red  lines. 

The  Departments  and  Bureaus  to  be  connected  are  as  follows : 

(1)  TRUNK  LINES. 

Capitol,  Government  Printing  Office,  Pension  Building,  Interior  De- 
partment, Post-Office  Department,  National  Museum,  Treasury  Depart- 
ment, Department  of  Justice,  Executive  Mansion,  State,  Wiir,  and  Navy 
Building. 

(2)  BRANCH  LINES. 

Winder  Building,  Signal  Office,  Naval  Observatory,  Bureau  of  En- 
graving and  Printing,  Propagating  Gardens,  Agricultural  Department, 
Smithsonian  Institution,  Army  Medical  Museum,  Armory,  Coast  Sur- 
vey Building,  Washington  Barracks,  navy-yard,  and  Marine  Barracks. 
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The  number  of  cond actors,  the  total  number  of  feet  of  conductors,  and 
the  nnmber  of  linear  feet  of  trench  box  to  be  laid  are  given  in  the  fol- 
lowing table : 


A. 
B. 
G. 
D. 


P. 
6. 

H. 
L 
J. 


M. 
N. 
0. 
P. 


Q. 

R. 

S. 

T. 

TJ. 

V. 
W. 

X. 

T. 

Z. 

AA. 

BB. 
CC. 
DD. 
££. 

FP. 

GO. 

HH. 

IL 
JJ. 


LocAtion. 


Kaval  Observatory  to  comer  Twenty-fonrtb  and  G  streets  N  W. . 

Chief  Signal  Office  to  oomer  Twenty-fourth  and G  streeta  K W. . 

On  G  street  from  Twenty- fourth  to  Seventeenth  N W 

K^orthweet  comer  G  and  Seventeenth  streets  into  sabbasement 
State,  War,  and  Navy  Building 

Korthwest  comer  G  and  Seventeenth  streets  to  entrance  of 
Winder  Baildinff  branch 

Winder  Bnllding  branch  from  main  trench 

From  Winder  Building  branch  to  Executive  Hansion  branch  . . . 

Executive  Mansion  branch  from  main  trench 

From  Bxeoutive  Mansion  branch  to  Treasury  Department 
branch 

Treasury  Dei>ar(ment  branch  fh>nr  main  trench 

From  Troasuiy  Department  branch  to  direrging  of  the  B  street 
and  F  street  lines 

From  dlyerging  point  on  Fifteenth  atreet  to  the  comer  of  Four- 
teenth and  B  streets  NW 

On  B  street  firom  Fourteenth  to  Ninth  KW 

From  the  comer  of  Ninth  and  B  streets  to  the  oomer  of  First 
street  and  Ponnsylvania  avenue,  viaB,  Sixth,  Missouri  avenue, 
Third,  and  Pennsylvania  avenue 

From  the  comer  of  Pennsylvania  avenue  and  First  street  to  the 
intersection  N4>rth  Capitol  and  B  streets 

From  dlvergittflT  point  on  Fifteenth  street  to  north  side  of  F  street 

From  F  street  to  Department  of  Justice 

On  F  street  fh>m  Fifteenth  to  Eighth  NW 

On  F  street  from  Eighth  street  tolnterlor  and  Poet-Offlee  Depart- 
ment branches ,.. 

Interior  Department  branch  from  main  trench 

Post-Office  Department  branch  from  main  trench 

From  PostOmoe  Department  branch  to  Pension  Office  branch. .. 

Pension  Office  b«anch  from  main  trench 

From  Pension  Office  branch  to  the  comer  of  North  Capitol  and 
Fstreets 

On  North  Capitol  street  from  F  street  to  Government  PrlnUng 
Office 

On  North  Capitol  street  from  F  street  to  intersection  of  North 
Capitol  and  B  atreets 

From  North  Capitol  and  B  streets  to  Capitol  Building  through 
conduit  (600  feet) 

National  Museum  branch  fh>m  main  trench 

Cross  town  lino  on  Ninth  street,  Louisiana  avenue,  and  Eighth 
streot-.fromB  street  to  F  street... 

Branch  linef^m  B  street  to  Bureau  of  Engraving  and  Printing. . 

Bureau  of  Engraving  and  Printing  branch  from  main  trench 

From  Fourteenth  street  to  Propagating  Garden 

Wires  between  Smithsonian  Institution  and  Agricultural  Depart- 
ment  

Wires  t>etween  National  Museum  and  Smithnonlan  Institution. . . 

From  National  Museum  to  Army  Medical  Museum 

From  Army  Medical  Museum  to  Armory  Building 

On  First  street  NW.,  B  and  South  Capitol  from  Pennsylvania 
avenuetoOffice  Coast  Sui-vey  branch 

Coast  Survey  Office  branch  f^om  main  trench 

From  Coast  Survey  branch  to  comer  of  South  Capitol  and  L 
streeta  

From  oomer  South  Capitol  and  L  streets,  via  South  Capitol  street 
and  Georgia  ayenue,  to  Arsenal 

From  comer  South  Capitol  and  L  streets,  via  L,  Sixth,  and  M 
streets,  to  navy-yard 

Navy-yard  branch  fhmi  main  trench 

From  navy-yard  to  Marine  Barracks 


Gnnd  totals , 

Less  cable  already  laid  on  B  street  route. 


II 


1.375 
2.  KG 
3,375 

180 

220 

20 

1,H13 

200 

750 
187 

160 

2.100 
2,250 


4,130 

1,890 
965 
856 

3,125 

200 

GO 

110 

1,400 

200 

2,300 
938 


1,970 


1,850 

2,110 

1,900 

80 

800 

1,030 

620 
430 
600 

2,310 
20 

3,410 

4,9i0 

4,420 

20 

1,850 


67,644 


1,189, 045 
187,140 
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Attention  is  invited  to  the  diagram  marked  (B),  submitted  herewith, 
which,  with  the  preceding  table,  clearly  shows  the  lines  proposed. 

The  following  tables  will  show  how  the  various  wires  are  to  be  used 
in  the  more  important  buildings : 


STATE,  WAB,  AND  NAVY  BUILDING. 


Tnmk-line  wires. 

Wires. 

Trank-line  wires. 

Wlrw. 

Threo  telegraph,  2  clock,  and  1  alarm  wire, 
fl  circaite 

12 

3 
3 
1 
3 
3 
3 
3 
3 
3 

Telephone  wires  to— Continued. 

Government  Printing  Office. . ........ 

3 

Telephone  wires  to— 

Axecutive  Mansion «.. 

Branch-linea  wires  from  State,  War,  and 
Nary  Building  to— 
Naval  Observatory '. 

Treasury  Department 

12 

'VflfiAnAl  MrmAnm   .      _. 

Chief  Signal  Office 

12 

United  States  Senate 

Winder  Building 

Waahington  Barracks,    Navy-Yard, 
Marine  Barracks,  and  Propagating 
Gardens 

12 

House  of  Bepresentatives............ 

Office  of  AttomeV'GKineral. ......... 

Interior  Department ". 

4 

Post-Office  ^enartment 

Total 

Pension  Office 

80 

BXECUTIVB  MANSION. 

Six  tele ji^raph  cironlts 

12 

Telephone  wires  to— Continued. 

Office  of  Attomey*General 

Telephone  wires  to- 

State,  ^ar,  and  Nary  Bnildisg 

Interior  Department 

Treusnrv 

Post-Offlce  Uepartment 

National  Museum *. 

Pension  Office    .... 

United  States  Senate 

Government  Printing  Office 

Total 

House  of  Benresentativea 

24 

TBBASUBY  DEPABTMENT. 

Six  telegraph  circuits 

12 

3 
1 

1 
2 
2 

1 
2 

1 

Telephone  wires  to— Continued. 

Pension  Office 

Telephone  wires  te- 
state, War.  and  Nary  BnQding 

1 

Government  Printing  Office 

2 

FtXeciitivft  Mansion      ...   ......  ..... 

Branch-line  wire: 

Bureau  of  Engraving  and  Printing  .. 

Total 

NntioTial  Mnnenm  tt...   .........  ... 

28 

dnited  States  Senate 

House  of  Ropresentatlvee 

1 

Office  of  AttorDey''Greneral 

Interior  Department 

29 

Post>Offlce  Department 

DEPABTMENT  OF  JUSTICE, 

Six  telegraph  circuits 

12     1    TAlA-nlmnA  xrliwa  f/i r.n.n*.irtniJt 

Tel<*  phone  wires  to- 

3 
1 

!         National  Museum 

1 

State,  War.  and  Nary  Building 

1         United  Sutcs  Senate 

1 

Executive  Mansion 

House  of  ReDreaentatives 

1 
I 

Treasury  Department 

Post-Office  Denartmeut 

Interior  Department 

Total 

Pension  Office 

24 

Government  Printing  Office 

"*** 

DEPABTMENT  OP  INTERIOR. 

Six  telegraph  circuits 

12 

3 

1 
2 

1 
2 

4 

Telephone  wires  to— Continued. 

Government  Printing  Office 

National  Museum.... 

Telephone  wires  to— 

State.  War,  and  Navy  Building 

2 
2 

Executive  Mansion 

United  Stites  Senate 

2 

Treasury  Department 

House  of  Beuresentatives 

2 

Office  of  Attorney-General 

Totol... 

Post-Office  Department 

33 

Pension  Office 
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TrnnkJine  wires. 

Wires. 

Trunk-lino  wires. 

Wires. 

Six  telei^aph  circuitA 

12 

3 
1 

1 

I 

1 

Telephone  wir«»8  to— Continned. 

iiovemment  Printing  Office 

Telephone  wire*  to— 

Ktate,  War,  ftDd  Navy  Baildiog 

'Kx<K'4it{ve  Mfinslon ---  ^,-,- - 

t 

Kational  Masoum  

1 

United  States  Senate   

1 

TreaauTV  Deoartment -.... 

House  of  ReDrosentatlvoB 

] 

Offico  oi  ^ttomfiv-CrfinfiTftl 

Total 

Interior  Depaitment - 

26 

Pension  Office --... 

PENSION  OFFICE. 


Six  telcfrraph  circuits 

Telephone  wires  to— 

Statu,  War,  and  Nayy  Buildiufc 

Exeoutiro  Mansion 

Treasury  Department , 

Office  of  Attorney 'General 

InteHor  Department , 

Post-Offlce  Department 


Telephone  wires  to— Continued, 
(lovemntcnl  Printing  office .. 

National  Museum 

United  States  Senate 

House  of  Represent ativos . . . 

Total 


GOVERNMENT  PRINTING  OFFICE. 


Six  telegraph  circuits 

Telephone  wires  to — 

StAto,  War,  and  Navy  Building 

Exc  cntive  Al;innion 

Treasunr  Depsrtmt^nt 

Office  or  At  toruey-Goneral , 

Interior  Department , 

Post-Office  Dopartment 


Telephone  wires  to— Continued, 

Pension  Office 

National  Museum 

Uni led  Stjites  Senate 

House  of  Representatives . . 

Total 


UNITED  STATES  SENATE. 


Six  telegraph  circuits 

Telephone  wires  to— 

SUte,  War.  snd  Navy  Building 

Executive  Mansion 

Treasury  Department 

Office  of  Attoiney-dencral  . . . . , 

Interior  Department 

Post-Office  Department...  «•••< 
Pension  Office «••< 

'     Goverumont  Printing  Office  •••< 


Telephone  wires  to— Continued. 

National  Museum 

Brauch-line  wires : 

Office  of  Coast  Survey 

Navy-yard 

Marine  Barracks 

Washington  Barracks 

Total 


31 


HOUSE  OF  REPRESENTATIVES.* 


Six  telegraph  circuits 

Telephone  wires  to- 
State,  War,  and  Ni^vy  Building 

Treasury  Department 

Executive  Mansion 

Office  at  Attorney-General 

Interior  Department 


Telephone  wires  to— Continued. 

Post-Offloe  Department 

Pension  Office 

Government  Printing  Office. 
National  Museum 

Total 


*  The  "  House"  Exchange  will  also  have  2  wires  over  to  the  ** Senate"  Exchange. 
NATIONAL  MUSEUM. 


Six  telegraph  circuits , 

Telephone  wires  to- 
st ate.  War,  and  Navy  Building 

Exi'cntive  Mansion 

IVoasurv  Department 

Office  of  Attorney-General 

Interior  Department 

Post-Office  Department , 

Pension  Office 

Government  Printing  Office  ... 


Telephone  wires  to— Continued. 

United  States  Senate 

liouse  of  Representatives 

Total 

Branch  lines  from  National  Mnseum 

Armorv  .   ..  

ArmyMediosil  Musotim 

Smithsonian  Institution 

Agricultural  Department 


5 
6 
Id 

9 
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The  estimated  cost  of  the  whole  work,  based  upon  present  prices  of 
labor  and  materials,  wilF  be  about  as  follows : 

57,644  feet  of  trenching  and  boxing,  inclnding  filling  with  pitch,  at  22 

cent*  per  foot - $18,C8L68 

1,001,905  feet  of  conductor  at  4^  cents  per  foot  delivered  iu  Washington . .     45, 085. 72 
Sapervising  laying  cable,  expert  Joiners,  electrician,  etc.,  for  1,001,905  feet 
conductor,  ati  cent  per  foot 5,009.52 

Total 62,776.92 

Add  10  per  cent,  for  approximate  cost  of  taking  cables  into  buildings,  and 
contingencies - 6,277.69 

Grand  total 69,054.61 

It  will  be  observed  that  in  this  estimate  I  have  carried  out  literally 
the  terms  of  the  resolution  and  confined  my  estimates  to  the  under- 
ground wires  for  telegraph  and  telephone  service,  but  carrying  them 
into  the  operating  rooms  in  the  various  buildings. 

The  cost  of  the  few  teleg:raph  instruments  and  the  eight  switch-boards 
which  will  be  required  will  be  about  $1,000;  the  expense  of  the  tele- 
phones will  be  a  matter  of  more  importgiuce,  and  will  depend  entirely 
upon  the  number  of  instruments  that  may  be  required  in  each  depart- 
ment. 

The  president  of  the  Chesapeake  and  Potomac  Telephone  Company 
informs  me  that  his  company  has  no  authority  to  sell  telephones,  but 
will  rent  them  at  the  rate  of  $20  per  set  per  annum,  each  set  consist- 
ing of  one  hand  telephone  and  one  transmitter.  I  have  been  told  that 
in  case  the  instruments  can  be  purchased  they  will  cost  about  $40  per 
set. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 


Lieut  Col.  of  Engineergy 
Colonel  U,  8.  Army, 


The  Chief  of  BNaiNBEBS,  TJ.  S.  A. 


ZZ3. 

WASHINGTON  MONUMENT. 

Office  of  Public  Buildings  and  Grounds, 

Washington,  D.  (7.,  October  4, 1888. 

General  :  I  have  the  honor  to  submit  the  following  report  of  opera- 
tions upon  the  completion  of  the  Washington  Monument  up  to  the  close 
of  the  month  of  September^  1888. 

By  direction  of  the  President  of  the  United  States,  as  contained  in 
Special  Orders,  No.  76,  Headquarters  Army,  Adjutant-GeneraPs  Office, 
Washington  D.  C,  April  3, 1888, 1  reported  to  the  Joint  Commission  for 
the  Completion  of  the  Washington  Monument,  on  April  4, 1888,  as  en- 
gineer in  charge  of  the  construction  of  the  monument,  vice  Col.  Thos. 
Lincoln  Casey,  Corps  of  Engineers,  relieved  at  his  own  request. 

The  last  report  made  by  my  predecessor  to  the  Commission  was  dated 
December  1,  1887,  and  submitted  to  Congress  on  December  17,  1887. 

Under  the  terms  of  the  act  of  Congress  approved  October  2,  1888, 
Hnown  as  th^  sundry  civil  bill,  the  joint  commission  created  by  the 
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act  of  August  2, 1876,  for  the  completion  of  the  Washington  MonnmeDt 
was  dissolved  at  its  own  request,  and  tho  Secretary  of  War  was  charged 
with  the  custody,  care,  and  protection  of  the  monument. 

Since  December  1, 1887,  operations  have  been  in  progress  under  con- 
tract with  Mr.  Thomas  H.  Lyons,  ofBaltimore,  constructing  an  earthen 
embankment  around  the  monument;  during  this  period  he  has  de- 
posited about  120,000  cubic  yards  of  earth  in  position,  making  in  all 
about  205,000  cubic  yards  deposited  under  his  contract. 

The  total  amount  that  will  be  contained  in  the  mound  when  com- 
pleted has  been  determined  by  accurate  calculation  to  be  267,412  cubic 
yards,  of  which  250,000  yards  are  to  be  furnished  by  Mr.  Lyons  under 
his  contract.  Careful  instrumental  surveys  have  been  made  from  time 
to  time  in  order  to  accurately  determine  the  quantities  of  earth  in  posi- 
tion delivered  by  the  contractor. 

The  steam  machinery  and  the  electric  light  plant  have  been  put  in 
running  order,  and  under  the  terms  of  the  act  of  October  2,  1888  (sou- 
dry  civil  bill),  the  elevator  and  machinery  connected  therewith  will  be 
started  at  an  early  day. 

On  the  18th  of  February,  1888,  proposals  were  invited  for  the  construc- 
tion, at  the  expense  of  the  Washington  Monument  Society,  of  a  marble 
lodge  house,  to  be  situated  about  40  feet  from  the  monument.  The  coq- 
tract  was  awarded  to  Messrs.  Lane  &  Malnati,  of  this  city,  for  the  sum 
of  $10,720.  The  location  was  afterwards  changed  by  direction  of  the 
Monument  Commission  lo  a  position  about  480  feet  east  of  the  mona- 
ment,  and  for  the  necessary  work  connected  with  this  change  an  ad- 
ditional sum  of  $930  was  allowed  the  contractors  by  the  Commission. 

Cperations  were  commenced  early  in  April  at  the  original  site  selected, 
but  suspended  in  May  and  again  resumed  early  in  June  at  the  new 
site.  The  progress  of  the  work  has  been  slow  but  the  character  of  the 
materials  and  construction  has  been  satisfactory.  At  the  close  of  Sep- 
tember, 1888,  the  walls  of  the  building  were  nearly  completed. 

During  the  present  fiscal  year  it  is  proposed  to  finish  the  construc- 
tion of  the  terrace  under  contract,  to  cover  its  entire  area  with  good 
soil,  to  seed  it  down,  to  commence  laying  out  roads  and  walks,  to  com- 
plete the  new  lodge,  to  begin  a  system  of  drainage  for  the  grounds,  to 
insert  in  the  walls  of  the  monument  the  memorial  stones  on  hand,  and 
to  maintain  in  good  order  the  machinery  connected  with  the  elevator 
and  electric  lights. 

The  following  estimate  for  operating  the  elevator,  the  electric  lights, 
and  machinery  connected  therewith,  for  the  fiscal  year  ending  June  30, 
1890,  is  submitted : 

One  custodian,  at $100  per  month |1,200 

One  steam  engineer,  at  $80  per  month %0 

One  assistant  steam  engineer,  at  $60  per  month 7S0 

One  fireman,  at  $50  per  month 600 

One  assistant  fireman,  at  $45  jier  month 540 

One  condactor  of  elevator  car,  at  $75  per  month 900 

One  attendant  on  floor,  at  $45  per  month £40 

One  attendant  on  top  floor,  at  $45  per  month 540 

Three  night  and  day  watchmen,  at  $60  per  month 2,  IW 

Fnel,  lights,  oil,  waste,  packing,  tools,  matches,  paints,  brashes,  brooms, 
lanterns,  rope,  nails,  screws,  lead,  electric  lichts,  heating:  apparatns,  oil 
stoves  for  elevator  car  and  upper  and  lower  floor,  repairs  to  engines,  boil- 
ers, dynamo,  elevator,  and  repairs  of  all  kinds  connected  with  the  monu- 
ment and  machinery,  and  purchase  of  all  necessary  articles  for  keeping 

the  monnment,  machinery,  elevator,  and  electric  lightplant  in  good  order. .  2,340 

10,50» 
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An  estimate  for  coutinoing  the  improvement  of  the  grounds  around 
the  monument  has  been  submitted  in  my  report  upon  Public  Buildings 
and  Grounds  for  the  last  fiscal  year. 

Statement  of  en^enditurea  from  December  1»  1887,  to  September  30, 1888. 

Balance  on  hand  December  1»  1887 $74,927.61 

Appropriation  of  October  2, 1888 27,500.00 

Total 102,427.61 

Amount  expended  np  to  September  30, 1888 tM4,853. 02 

Amount  covered  by  existing  contracts 30, 074. 59 

74,927.61 

Amount  available  October  2, 1688 27,500.00 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Lieut.  OoL  Corps  of  Engineers^ 
Colonel  U.  8.  Army, 
The  Ohief  OF  Engineers,  U.  S.  A. 
UNO  88 ^176 
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CONSTRUCTION  AND  IMPROVEMENT  OP  ROADS  AND  BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK. 


ANNUAL  REPORT  OF  MAJOR  CHARLES  J,  ALLEN,  CORPS  OF  ENGINEERSy 
FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 


United  States  Engineer  Office, 

Saint  Faulj  Minn.j  July  6, 1888. 
Sir:  I  have  the  honor  to  forward  herewith  my  report,  in  duplicate^ 
upon  the  improvement  and  constraction  of  roads  and  bridges  in  the 
Yellowstone  National  Park  for  the  fiscal  year  ending  June  30, 1888. 
Very  respectfully,  your  pbedient  servant, 

Chas.  J.  Allen, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK. 

[In  cbftrso  of  Capt.  Clint4>ii  B.  Sears,  Corps  of  Eufrineera.  until  April  16,  1888.    Sinoi)  tliat  date  in 
ehargo  of  Maj.  Charles  J.  Allen,  Curpo  of  Engineers.] 

The  beginning  of  systematic  road  and  brid^^e  construction  in  the  park 
followed  an  appropriation  of  $40,000  made  by  act  of  Congress  approved 
March  3, 1883,  the  portion  of  the  appropriation  allotted  to  construction 
work  to  be  expended  under  the  supervision  and  direction  of  an  engineer 
officer  detailed  by  the  Secretary  of  War. 

Capt.  D.  C.  Kingman  was  the  officer  so  detailed.  He  continued  in 
charge  until  April  1,  1887,  when  he  was  relieved  by  Captain  Sears. 

Those  officers  accomplished  a  large  amount  of  excellent  work  in  re- 
pairing old  roads  and  in  opening  routes  to  regions  in  the  park  thereto- 
fore inaccessible  to  tourists. 

The  project  for  this  improvement  consists  in  repairing  old  trails  and 
in  the  construction  of  substantial  roads,  about  18  feet  in  width,  well 
crowned,  ditched  and  drained,  with  easy  grades,  and,  where  necessary, 
covered  with  gravel  or  broken  rock  ;  also,  the  building  of  good  bridges 
over  the  streams.  The  permanent  roads  to  cover  a  circuit  of  about  145 
miles,  extending  from  the  park  line  at  Gardiner,  Mont.,  to  the  Mam- 
moth Hot  Springs;  thence  to  Norris  Geyser  Basin;  thence  to  Upper 
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Oeyser  Basin;  thence  to  Yellowstone  L^ke  via  Shoshone  Lake,  across  « 
the  great  continental  divide  of  the  Bocky  Mountains;  thence  along  the 
Yellowstone  Lake  and  Yellowstone  Biver  via  the  Falls  and  the  Grand 
OafLon  to  Yancy's;  thence  to  the  Mammoth  Hot  Springs.  In  addition, 
a  cross-road  from  the  Firehole  Basin  to  the  Falls  of  the  Yellowstone; 
a  cross-road  from  the  latter  to  the  Norris  Basin ;  a  road  from  the  west 
line  of  the  park  to  the  Firehole  Basin;  a  road  from  Yancy's  to  the  east 
line  of  the  park,  and  a  number  of  short  branch  roads  and  trails  from  the 
intersections  of  the  above-named  roads  to  minor  objects  of  interest  oil 
the  main  lines  of  travel;  in  all,  aboat  225  miles  of  new  road,  about 
twenty  large  and  fifty  small  bridges,  and  many  culverts  contemplated 
in  the  project.  Gost  of  completion  of  the  project,  as  estimated  in  the 
Annual  Eeport,  1S87,  $250,000. 

The  condition  of  the  roads  and  bridges. before  .the  adoption  of  the  . 
present  project  was  deplorable.    The  roads,  few  in  number  and  short 
in  extenti  were  mere  wagon  trails;  the  grades  were  frequently  excess- 
ively steep,  and  the  roads  full  of  stumps,  rocks,  boggy  places,  and  dan- 
erous  side-hill  slants. 

The  foregoing  is  derived  from  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1887,  and  from  Appendix  A  A  A  to  the  same. 

Following  is  a  statement  of  the  work  accomplished  by  Captain  Sears 
in  the  past  fiscal  year,  from  memoranda  furnished  by  him  : 

On  Jaly  1, 1887,  the  appropriation  for  the  new  fiscal  year  became  available,  and 
three  working  parties,  provided  with  the  proper  camp  outfit,  tools,  teams, etc.,  wore 
pot  into  the  field  and  began  work,  which  was  continned  unintermptedly  np  to  Oc- 
tober 15, 1887,  when  all  parties  were  withdrawn  and  discharged,  and  the  plant  stored 
for  the  winter  in  charge  of  a  watchman. 

One  party  began  at  Gibbon  Meadow,  near  the  entrance  to  the  ca&on,  and  worked 
north  toward  Korris  Geyser  Basin,  building  a  new  permanent  road,  which  was  fin- 
ished to  the  latter  point.  A  considerable  portion  of  the  road  was  through  a  heavy 
meadow  spil,  soaked  with  water,  requiring  much  deep  ditching,  many  culverts^  and 
numerous  drains. 

The  rest  was  through  heavy  timber.  The  total  length  was  about  4  miles.  The 
line  adopted  was  almost  entiroly  new,  and  but  little  of  the  old  road  was  utilized. 

Another  party  began  operations  on  the  road  from  Nori  is  Basin  to  the  Falls  and 
Grand  Cafion,  taking  up  the  work  where  it  was  left  off  at  the  close  of  the  last  season. 
This  road  was  completed  to  within  a  mile  of  the  Falls,  and  partially  built  to  within  one- 
fourth  of  a  mile  of  same.  The  total  length  of  road  built  on  this  section  was  equivalent 
to  about  6  miles  of  new  road.  The  greater  portion  of  this  was  through  heavy  timber, 
and  about  half  a  mile  in  Virginia  Gallon  required  retaining-walls  of  dry  bowlder 
masonry. 

A  third  party  started  at  the  end  of  last  year's  completed  road  near  Beaver  Lake 
and  worked  toward  Swan  Lake  Meadow  on  the  line  of  the  main  road  to  the  Mam- 
moth Hot  Springs.  The  line  followed  was  entiroly  new  and  none  of  the  old  road 
was  used.  Most  of  the  route  lay  through  quite  heavy  timber  and  required  much 
clearing  and  grubbing,  and,  being  partly  on  wot  side  hill,  necessitated  deep  ditchee, 
numerous  drains,  and  many  culverts.    The  length  of  road  built  was  about  6  miles. 

A  king-post  truss-bridge  of  30  feet  span  was  built  over  Obsidian  Creek. 

In  addition  to  the  above  smaU  parties  were  detached  from  time  to  time  to  cut  aide 
trails,  and  to  temporarily  ropair  the  original  improved  roads  so  as  to  keep  them  in 
passable  condition,  and  to  clear  the  improved  roads  of  fallen  timber.  The  principal 
trail  work  was  the  construction  of  a  4-foot  bridle  path  of  easy  grade  from  the  old  trail, 
a  short  distance  beyond  the  bridge  over  Cascade  Creek,  towards  the  crest  of  the  lower 
falls  of  the  Yellowstone. 

All  roads  were  clearod  of  timber  for  a  width  of  30  feet,  and  graded,  crowned,  and 
finished  to  a  width  of  from  IH  to  20  feet,  exclusive  of  side  draius.  All  bridges  and 
culverts  were  covered  with  3-inch  planks,  and  the  total  number  built  was  43. 

The  total  work  done  during  the  season  from  July  1  to  October  15  was  equivalent  to 
the  entiro  construction  of  about  18  miles  of  new  road  cleared,  grubbed,  plowed, 
graded,  and  finished.  Of  this,  about  55,000  feet  was  through  heavy  timber,  and  some 
10,000  feet  through  meadow  and  prairie  land ;  the  balance  being  of  varied  charactor, 
through  light  timber  or  on  open  side  hill,  etc. 

The  sum  turned  over  to  me  April  16, 1888,  was  $835.22. 
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With  the8e  funds  some  necessary  repairs  were  made  to  the  roads^ 
bridge-pierSf  and  the  retaining-wall  in  Virgina  Canon.  The  work  was 
performed  by  hired  labor. 

Bepairs  are  always  necessary  more  or  less  in  the  spring,  as  rock, 
bowlders,  and  earth  are  moved  from  the  hill  and  mountain  sides  under 
the  action  of  frost  and  spring  thaws  and  rains^  and  the  storms  of  winter 
uproot  trees,  many  of  which  fall  across  the  roads.  As  the  mileage  of 
roads  increases,  the  annual  outlay  necessary  for  repairs  will  increase. 

The  principal  work  performed  under  the  Engineer  Department  may 
be  summarized  as  follows : 

Miles  of  new  road  built 58} 

Milesof  roads  (original  wagon  trails)  mended 90 

Miles  of  new  roads  repaired  (about) 4^ 

Number  of  large  bridges  built 6 

Number  of  small  bridges  built — 13 

And  manv  culverts. 
Some  of  the  new  work  was  through  heavy  rock  cutting. 

Expended  during  the  fiscal  year  ending  June  30, 1888 1*20,000.00 

Expended  since  the  adoption  of  the  present  project 109, 779. 42 

Under  the  appropriation  of  1883 23,570.03 

Under  the  appropriation  of  1884 .' 23,000.02 

Under  the  appropriation  of  1885 23,209.37 

•Total  to  June  30, 1886 69,779.42 

Under  the  appropriation  approved  August  4,  1886 20, 000. 00  • 

Under  the  appropriation  approved  March  3, 1887 20,000. 00 

Total  to  June  30, 1888 109,779.42 

The  roads  and  bridges  constructed  and  kept  in  repair  under  the  pres- 
ent project  are  generally  in  very  good  condition^  but  the  entire  project 
as  to  extent  of  roads  and  bridges  must  be  earned  out  before  the  park 
will  ftilly  attain  the  object  for  which  it  was  established  by  Congress. 
All  roads  in  the  park  should  be  well  constructed,  not  only  with  a  view 
to  permanency,  but  also  to  appearance.  They  should  not  be  behind 
those  of  any  public  park  in  the  United  States.  In  constructing  them 
I  favor  an  increase  in  width  over  the  present  gauge  where  sharp  turns 
occur,  especially  on  hillsides  or  where  the  roads  border  precipices,  and, 
in  the  latter  cases,  providing  them  with  substantial  parapets.  Parapets, 
as  mentioned,  will  add  something  to  the  cost  of  construction,  but  they 
are  to  a  certain  extent  necessary,  and,  where  possible,  the  construction 
work,  bridges  especially,  should  be  in  harmony  with  the  character  of 
country.  These  particulars  can  not,  probably,  all  be  attempted  for  some 
years  to  come,  but  I  believe  that  they  will  eventually  receive  consider- 
ation. 

As  the  number  of  tourists  in  the  park  increase  some  extension  of 
roads,  bridges,  and  bridle-paths  beyond  what  the  present  project  con- 
templates may  eventually  become  necessary,  and  with  that  in  view  fur- 
ther explorations  and  reconnaissances  in  the  park  by  the  engineers 
should  be  provided  for. 

I  heartily  indorse  the  views  of  the  officers  who  preceded  me  in  charge 
of  this  work,  that  the  National  Park  should  be  maintained  for  the  pur- 
pose for  which  Congress  established  it,  viz,  for  a  public  park  for  the 
benefit;  and  enjoyment  of  the  people.  Its  many  objects  of  interest 
should  be  readily,  safely,  and  cheaply  accessible,  and  this  can  best  be 
accomplished  by  providing  liberal  and  regular  appropriations  for  the 
work. 

*  See  page  3135,  Api>endiz  AAA,  Part  4,  Annual  Report  of  the  Chief  of  Engineers, 

18$7. 
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The  last  annual  report  estimated  $130,000  as  the  sam  needed  for  the 
fiscal  year  ending  June  30, 1889.  I  renew  that  estimate  for  the  year 
ending  June  30, 1890,  and  would  urge,  in  connection  with  the  estimate, 
the  i^vantage  of  an  early  appropriation.  The  season  for  work  in 
the  park  is  short,  and  in  case  an  appropriation  for  the  fiscal  year  is 
made  late  in  the  season,  the  short  time  available  to  the  engineer  for 
planning  his  work  and  organizing  for  the  same  places  him  and  the  im- 
provement and  all  concerned  at  a  great  disadvantage.  On  the  other 
hand,  an  appropriation  made,  say,  in  February  or  March,  affords  time 
for  maturing  plans,  so  as  to  take  the  field  promptly  on  the  Idt  of  Jnly, 
and  thereby  accomplish  a  good  amount  of  creditable  work  before  cold 
weather  sets  in. 

The  last  annual  report  states  the  necessity  for  the  purchase  of  a  port- 
able steam  saw-mill  and  a  portable  rock-crusher,  and  for  the  construc- 
tion of  a  warehouse,  stable,  and  of^ce ;  also,  for  a  dwelling-house  for 
overseer  and  watchman.  During  my  visit  to  the  park  in  Jnne  last  the 
necessity  for  this  outlay  was  apparent.  The  dwelling-house  is  needed 
in  winter,  as  well  as  in  summer,  by  the  watchman  in  charge  of  the  en- 
gineer plant.  In  fact,  it  will  always  be  necessary  to  keep  some  one  in 
Che  park  to  inspect  and  repair  roads  and  bridges,  and  that  empk>y6 
should  have  comfortable  quarters  for  himself  and  family.  The  winters 
in  the  park  are  long  and  sev-ere,and  the  hotels  are  then  closed,  so  that 
the  watchman  is  for  months  almost  shut  out  from  thb  rest  of  the  w(H*ld. 
The  buildings  should  be  located  at  Mammoth  Hot  Springs. 

It  is  proposed  to  expend  the  $130,000  estimated  as  needed  for  the 
year  ending  June  30, 1890,  so  far  as  it  will  go,  about  as  follows : 

In  completing  the  belt  road,  by  continuing  the  existing  road  from  the 
Upper  Geyser  Basin  to  and  around  Shoshone  Lake;  thence  across  the 
Oreat  Continental  Divide  to  the  Yellowst6ne  Lake;  thence  along  that 
lake  to  the  Yellowstone  Biver ;  thence  along  the  river  to  the  Oraod 
Canon ;  thence  to  Yancy's ;  thence  to  the  Mammoth  Hot  Springs,  im- 
proving and  completing  the  old  rough  road  between  those  points ;  also, 
in  repairing  and  completing  the  ro£Mls  already  built  or  commeneed  un- 
der the  present  project ;  in  repairing  old  trails  where  necessary,  and  in 
opening  and  constructing  such  cross-roads  and  bridle-paths  as  may  be 
immediately  needed ;  also,  in  purchasing  the  plant  and  constructing  the 
buildings  needed  for  the  work. 

I  wish,  in  conclusion,  to  acknowledge  the  valuable  assistanee  ren- 
dered me  by  Mr.  E.  Lamartine  during  the  portion  of  the  fiscal  year  in 
which  the  work  has  been  in  my  charge.  Mr.  Lamartine's  connection 
with  work  upon  roads  and  bridges  in  the  park  extends  oversix  or  seven 
years^  and  the  value  of  his  services  has  been  fully  acknowledged  by  the 
oflScers  preceding  me  in  charge. 

Money  statement.  , 

Amount  appropriated  by  act  of  March  3,  1887 f3O,000,00 

July  1, 1688,  amioiiot  expended  daring  fiscal  year,  ezclasive  of 

liabilities  outstanding  July  1.  1887 |1», 716.84 

July  1,  1888,  outstanding  liabilities 283.16 

ao^ooo.do 

{Amount  (estimated)  reqnired  for  completion  of  existing  project 230,000.  iH» 
Amount  thatcan  beproiitably  expended  in  fiscal  year  ending  June  30, 1890  130, 000.  i(0 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 
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B  B  B  I. 


ANNUAL    WATER-LEVELS    OF    THE   NORTHERN   AND    NORTHWESTERN 

LAKES. 

Tri-daily  observations  of  water-gauges  were  made  at  the  following 
places  from  July  1,  1887,  to  June  3d,  1888:  Charlotte,  K  T.,  on  Lake 
Ontario;  at  Cleveland;  Ohio,  and  Erie,  Pa.,  on  Lake  Erie:  and  at  Mil- 
waukee, Wis.,  and  Escanaba,  Mich.,  on  Lake  Michigan.  By  reason  of 
ice  and  snow  no  observatiouB  were  made  at  Bscanaba  during  the  months 
of  January,  February,  March,  and  April  of  1888.  Observations  were 
also  made  at  Sand  Beach,  Mich.,  on  Lake  Huron,  and  at  Marquette  and 
Sault  Ste.  Marie,  Mich.,  on  Lake  Superior.  At  the  last-named  place  the 
observationfl  are  from  June  1, 1887,  to  May  31, 1888. 

Monthly  fMan  of  voater-levtU  for  tAe  weeraX  %iaMmM  (in  /eeO  'beUm  il,t  plane$  of  rtfer- 

enoe  adojpted  in  1876. 


1887. 

1888. 

stations. 

1 

i 

•3 

1 

1 

1 

1 

! 

1 

1 

1 

1 

1 

Charlofcte^ 

1.84 

1.42 

L«7 

L919 

2.074 

1.88 

8.070 

2. 947 

1.88 

1.00 

1.69 

2.060 

2.331 

2.00 

2.089 

3.064 

2.43 

2.14 

L82 

2.404 

2.629 

2.44 

8.133 

3.205 

2.01 

2.87 

2.41 

2.855 

3.006 

2.67 

8.204 

8.031 

8.40 

2.75 

2.68 

8.181 

8.166 

8.11 

3.443 

3.260 

8.55 
2.74 
2.66 
3.307 
3.784 
8.40 
8.657 
3.665 

3.67 
2.84 
2.84 
3.487 

8.86 
8.33 
3.11 
3.529 

8.64 
3.24 
8.01 
&348 

8.14 
2.58 
2.38 
8.139 

2.98 

2.41 

2.13 

2.769 

2.972 

2.85 

8.862 

8.524 

2.88 

Erie 

aiu 

CloTolimd 

Milwaokee 

2.00 
2.490 

£8C8IlftlMI 

2.776 

Sand  Beach 

3.51 
3.773 
3.815 

3.60 

8,756 

4.166 

8.41 
&833 

4.U5 

8.29 
8.883 
4.125 

2.55 

Marquette 

2.575 

Sault  Ste.  Marie... 

8.317 

The  practice  has  obtained  of  publishing  diagrams  showing  the 
monthly  means  of  water-levels  at  the  end  of  each  period  of  Ave  years. 
Such  adiagram  was  published  in  the  Annual  Report  for  last  year.  With 
the  Keport  for  this  year  are  presented  consolidated  tabulated  records  of 
mean  monthly  water-levels  for  the  different  lakes  for  each  year  for 
which  such  records  are  complete,  so  far  as  the  files  of  this  department 
furnish  the  information.  These  tabulations  show  also  the  yearly  mean 
water-levels  for  each  year  therein  and  the  mean  levels  for  the  entire 
periods  included  in  the  tabulations. 

A  sheet  of  diagrams  to  illustrate  the  mean  yearly  oscillations  of  the  dif- 
ferent lakes  accompanies  these  tabulations. 
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Mean  monthly  water-tevel  helow  plane  of  reference  for  Lake  Superior. 
[Place  of  obseiration:  Superior.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

YeMly 

FMt. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet, 

JVrt. 

Feet 

Feet. 

Feet 

FeeL 

FuL 

18C2.. 

8.02 

3.21 

8.18 

3.12 

2,44 

2.45 

2.48 

2.31 

2.19 

2.26 

2.59 

2.86 

2.08 

1801.. 

3.05 

8.18 

3.35 

3.3L 

3.18 

3.26 

3.12 

2.60 

2.48 

2.66 

3.00 

3.U 

3.02 

1864.. 

3.40 

8.61 

8.54 

3.52 

3.36 

3.21 

3.12 

3.11 

2.96 

8.22 

8.41 

3.56 

3.84 

1866.. 

3.74 

3.75 

8.88 

3.44 

2.95 

2.54 

2.22 

2.14 

2.13 

2.34 

2.87 

3.18 

2.03 

18S6.. 

8.47 

8.68 

lf^ 

8.23 

2.98 

2.79 

2.50 

2.27 

2.54 

2.62 

2.85 

2.74 

2.»4 

ilS:: 

8.01 

8.12 

ao9 

8.09 

2.49 

2.16 

2.28 

2.20 

2.22 

2.65 

2.97 

2.72 

8.13 

3.72 

8.36 

3.17 

2.77 

2.86 

2.64 

2.72 

2.50 

2.62 

2.46 

2.89 

2.91 

1869.. 

8.11 

8.35 

8.80 

3.22 

2.82 

2.81 

2.44 

1.96 

1.13 

1.65 

1.99 

2.64 

2.58 

1870.. 

2.89 

3.10 

8.09 

2.99 

2.06 

2.85 

2.66 

2.66 

2.49 

2.65 

2.83 

3.76 

2.89 

1871.. 

3.85 

4.45 

4.03 

8.53 

8.00 

2.88 

2.81 

2.75 

2.65 

2.72 

2.79 

3.53 

8.25 

fPlace  of  obMnratioii:  Saoli  Ste.  Marie.] 


1872.. 

3.81 

3.90 

413 

4.18 

8.29 

8.11 

2.72 

2.39 

2.88 

2.48 

2.62 

3.06 

3.17 

1873.. 

3.47 

3.65 

8.62 

8.61 

8.05 

2.85 

2.36 

2.15 

2.09 

2.25 

2.83 

2.64 

2.84 

1874.. 

d.*J9 

3.45 

8.66 

8.68 

8.16 

2.83 

2.46 

2.40 

2.41 

2.28 

2.41 

2.61 

2.88 

1875.. 

3.06 

;3.3l 

8.36 

3.11 

S.80 

2.58 

2.41 

2.40 

2.12 

2.25 

2.53 

3.09 

2.75 

1876.. 

3.12 

S.17 

3.37 

8.39 

2.66 

2.01 

1.61 

L67 

1.63 

1.87 

2.16 

2.63 

2.42 

isn.. 

2.92 

2.00 

8.01 

8.14 

8.20 

2.91 

2.58 

2.47 

2.71 

2.67 

2.91 

8.07 

2.87 

1878.. 

a  29 

3.55 

8.64 

8.66 

8.61 

8.18 

8.02 

8.06 

3.36 

8.23 

3.32 

8.64 

3L37 

1879.. 

3.94 

4.34 

4.58 

4.46 

4.08 

8.93 

8.70 

8.61 

3.69 

3.66 

8.84 

4.24 

4.01 

1880.. 

4.43 

4.47 

4.56 

4.53 

8.84 

8.03 

2.80 

2.03 

2.77 

2.99 

2.97 

3.24 

3.55 

1881.. 

3.56 

3.66 

a63 

8.75 

8.32 

8.09 

2.89 

2.97 

2.79 

2.32 

2.43 

2.81 

8.10 

1882.. 

8.29 

3.49 

3.69 

8.63 

8.24 

3.14 

2.80 

2.71 

2.79 

2.86 

292 

8.21 

3.14 

1883.. 

3.61 

8.72 

8.70 

8.64 

8.63 

8.29 

8.09 

2.74 

8.02 

8.18 

8.38 

S.^'VS 

3.i7 

1884.. 

3.65 

8.68 

3.80 

4.08 

8.61 

3.62 

8.38 

8.34 

3.28 

3.19 

3.14 

3.83 

3.51 

188.5.- 

7.54 

8.63 

8.76 

8.94 

3.39 

8.02 

2.84 

2.63 

2.88 

8.03 

8.11 

8.41 

8.27 

1880.. 

3.7r> 

3.92 

3.92 

3.94 

3.46 

8.30 

8.11 

2.96 

8.18 

8.16 

8.16 

8.67 

3.45 

1887.. 

3.8i 

3.92 

3.99 

4.12 

8.76 

8.317 

2.947 

8.064 

8.205 

8.031 

8.260 

8.665 

8.508 

Totol. 

89.22 

93.93 

95.44 

93.47 

83.34 

77.237 

70.847 

68.114 

67.455 

60.291 

73.870 

82  906 

065tll9 

Mean 

8.43 

3.61 

3.67 

8.59 

8.21 

2.97 

2.721 

2.620 

2.694 

2.665 

2.841 

8.189 

ao«3 

Mean  monthly  water-level  below  plane  of  reference  for  Lakee  Michigan. and  Huron. 
[Place  of  obeerration :  Point  Anz  Barques.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

YgMfly 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet 

Feet. 

Feet. 

FeH. 

Feet, 

I860.. 

2.02 

2.07 

1.93 

1.06 

1.91 

1.67 

1.58 

1.66 

L85 

2.23 

2.36 

2.65 

1.09 

1861.. 

2.86 

2.82 

2.68 

2.48 

1.86 

1.52 

1.40 

1.29 

1.37 

1.69 

1.90 

2.03 

1.88 

1862.. 

2.41 

2.42 

2.51 

2.30 

1.93 

1.81 

1.76 

1.78 

2.00 

1.72 

2.04 

2.33 

2.08 

1863.. 

2.40 

2.64 

2.69 

2.62 

2.30 

2.17 

2.26 

2.25 

2.89 

2.65 

2.69 

2.92 

2.51 

[Place  of  observation :  Port  Austin.] 


1873.. 
1874.. 


4.25 
8.13 


4.28 
2.99 


4.21 
2.85 


8.80 
8.00 


8.30 
2.95 


2.90 
2.61 


2.70 
2.45 


2.69 
2.56 


2.86 
2.72 


2.88 
2.96 


2.99 
8.23 


8.16 
8.48 


a.  34 
2.91 


[Place  of  observation:  Sand  Beach.] 


1875.. 

3.69 

8.75 

3.71 

8.62 

3.17 

a86 

a  67 

a  70 

ao6 

a86 

a9e 

ass 

a  15 

1876.. 

8.U 

8.18 

8.00 

2.72 

2.12 

1.63 

1.19 

1.25 

La6 

1.76 

1.91 

a  10 

ail 

1877.. 

2.39 

2.40 

2.47 

2.39 

2.22 

2.26 

a  08 

a  18 

a45 

a59 

a64 

a69 

a4o 

1878.. 

2.79 

2.96 

2.79 

2.86 

2.46 

a  29 

a  25 

a  85 

a64 

a69 

a82 

ao2 

a«8 

1879.. 

3.32 

3.56 

aoo 

3.57 

a  44 

a  30 

a  26 

3.39 

a  47 

a  71 

a88 

a86 

ass 

1880.. 

3.80 

8.86 

8.87 

3.86 

a  46 

a  97 

a  66 

a  77 

a  88 

a24 

8.86 

a66 

a96 

1881.. 

3.69 

a30 

3.29 

3.27 

2.95 

a  78 

a  63 

a  80 

a  96 

a  71 

a68 

a76 

298 

1882-. 

2.90 

3.13 

2.99 

2.77 

2.60 

a  37 

a  23 

a  17 

a  29 

a62 

a77 

aos 

a64 

1883.. 

8.12 

8.17 

8.13 

3.12 

a  55 

a  13 

1.65 

1.45 

1.77 

a  10 

L99 

a  10 

aao 

1884.. 

2.29 

2.44 

2.40 

2.09 

1.87 

1.81 

1.73 

1.85 

a20 

a  04 

aao 

ao6 

a  15 

1885.. 

2.38 

2.47 

2.47 

2.36 

1.06 

1.67 

1.61 

1.46 

1.56 

1.79 

1.98 

a  18 

1.00 

1886.. 

2.18 

2.11 

1.92 

1.63 

1.30 

1.21 

1.37 

1.52 

1.70 

1.83 

a  10 

a42 

i.n 

1887.. 

2.59 

2.40 

2.19 

2.28 

ao8 

1.96 

1.88 

a  09 

a  44 

a  67 

an 

a  40 

a42 

Total. 

55.41 

55.00 

64.70 

52.60 

46.43 

41.02 

39.36 

40.21 

4a  57 

46.48 

49.64 

63.43 

570-03 

Mean 

2.92 

2.04 

2.88 

2.77 

2.44 

a  31 

a  07 

a  12 

a29 

a45 

a  61 

a  81 

a54 
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Mean  monthly  water-level  helaw  plane  of  reference  for  Lakes  Michigan  and  Huron, 
\  Place  of  obserration :  Milwaukee.  ] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JaDO. 

July.     Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

Yearly 
mean. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet- 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Fed. 

I860.. 

2.18 

2.00 

1.97 

1.84 

1.72 

1.60 

1.56 

1.75 

1.05 

2.26 

2.59 

2.75 

2.01 

1861.. 

2.86 

2.77 

2.38 

2.28 

1.88 

1.70 

1.57 

1.33 

1.64 

1.76 

L99 

2.16 

2.03 

1862.. 

2.36 

2.51 

2.21 

2.05 

1.80 

1.67 

1.77 

1.78 

1.85 

1.06 

2.35 

2.40 

2.07 

1863.. 

2.66 

2.51 

2.52 

2.52 

2.31 

2.22 

2.27 

2.40 

2.58 

2.67 

3.11 

2.77 

2.64 

186*.. 

3.00 

3.14 

2.89 

3.18 

2.67 

2.68 

2.78 

2.96 

3.23 

3.62 

3.79 

3.92 

8,16 

1865.; 

4.13 

4.04 

8.87 

3.38 

3.22 

3.18 

2.75 

2.73 

2.85 

3.09 

3.65 

3.96 

3.40 

1866.. 

4.22 

4.46 

4.41 

3.96 

3.78 

3.49 

3.23 

3.17 

3.32 

3.43 

3.52 

3.78 

8.78 

1867.. 

8.80 

3.75 

3.57 

3.28 

3.06 

2.75 

2.60 

2.67 

2.94 

3.27 

3.73 

4.08 

8.29 

1868.. 

4.24 

4.28 

3.60 

3.70 

3.42 

3.21 

3.18 

3.52 

3.76 

3.99 

4.C6 

4.84 

8.78 

I860.. 

4.41 

4.37 

4.63 

4.26 

8.93 

8.40 

3.02 

2.76 

2.87 

8.23 

3.35 

3,63 

8.66 

1870.- 

8.57 

3.48 

3,18 

2.76 

2.42 

2.28 

2.17 

2.28 

2.12 

2.62 

2.92 

3.27 

2.76 

1871 .. 

3.12 

3.20 

2.60 

2.40 

2.05 

2.01 

1.08 

2.21 

2.88 

3.57 

3.62 

4.21 

2.^2 

1872.. 

4.34 

434 

4.56 

4.31 

4.06 

3.60 

3.66 

3.68 

3.75 

3.87 

4.16 

4.82 

4.10 

1873  .. 

4.82 

4.78 

4.47 

3.90 

3.34 

2.71    *  2.75 

2.65 

2.84 

2.90 

3.13 

3.17 

8.45 

1874.. 

8.21 

2.02 

2.77 

2.e7 

2.89 

2.52 

2.  .SO 

2.5H 

2.83 

3.18 

8.88 

3.72 

2.06 

1873.. 

3.02 

3.00 

3.93 

3.57 

3.01 

2.77 

2.80 

2.63 

2.70 

2.85 

3.06 

8.25 

8.21 

1876 .. 

3.30 

3.10' 

2.77 

2.67 

1.95 

1.54 

1.20 

1.27 

1.32 

1.00 

1.80 

2.27 

2.08 

1877.- 

2.41 

2,40 

2.40 

2.02 

2.13 

2.06 

2.00 

2.21 

2.43 

2.41 

2.53 

2.60 

2.31 

1878.. 

2.71 

2.78 

2.02 

2.60 

2.30 

2.16 

2.15 

2.47 

2.67 

2.78 

2.91 

3.28 

2.62 

1870.. 

3.54 

3.53 

3.49 

3.50 

3.37 

3.30 

3.21 

3.40 

3.52 

3.74 

3.96 

3.03 

3.54 

1880.. 

8.80 

3.08 

3.94 

3.77 

3.43 

2.89 

2.67 

2.6* 

2.94 

3.28 

3.60 

8.77 

a  40 

1881.. 

3.76 

3.55 

3.26 

2.35 

2.84 

2.61 

2  64 

2.64 

2.87 

2.54 

2.71 

2  81 

2.88 

1882.. 

3.03 

3.04 

2.67 

2.54 

2.44 

2.17 

2  109 

1.919 

2.043 

2.448 

2.662 

2.993 

2. 606 

1883. i 

3.250 

3.210 

3.122 

2.010 

2.427 

2.065 

1.469 

1.504 

1.692 

1.005 

2.363 

2.439 

2.368 

1884.. 

2.655 

2.541 

2.293 

2.113 

1.898 

1.74:1 

1.800 

2.042 

2.294 

2.288 

2  648 

2.679 

2.258 

1885.. 

2.672 

2.444 

2. 470 

2.287 

1.927 

1.723 

1.633 

1.424 

1.559 

1.703 

1.999 

2.288 

2.011 

1886.. 

2.  o;.7 

2.044 

1.757 

1.490 

1.230 

1.150 

1.349 

1.581 

1.822 

1.915 

2. 261 

2.589 

1.771 

1887.. 

2.672 

2.304 

2.143 

2,187 

1.903 

1.6& 

1.919 

2.060 

2.404 

2.855 

3.181 

3.307 

2.407 

Total* 

02-716 

01.4fi6 

86.  r.oi 

80.507 

73.4-5 

67.163 

65.018 

66.240 

71.664  77.934 

85.034 

00. 215!04&  023 

Mean* 

3.311 

3. 267 

3.089 

2,878 

2.624 

2.399 

2.322 

2.864 

2.  559  1  2.  783 

3.037 

1  3.222 

2.821 

Totalt 

57.850 

156.406 

53. 101 

49.367 

44.865 

40.473  ld9.648 

40.280 

43.044   47.344 

52.234 

55. 205 

580.813 

Meant 

3.04       2.97 

2.80 

2.60 

2.36 

2.13       2.09 

2.12 

2.31       2.40 

2.75 

2.91 

2.5473 

*  1860-1887  inclusive. 

t  ExcludiufC  observations  from  1864-72,  iooluaive  to  compare  with  table  for  Lake  Huron. 

Note.— -Omitting  fiom  the  Milwaukee  record  those  years  not  appt^arinr  )n  the  record  for  Lake 
Huron  the  following  resnlta:  At  Milwaukee  (Lake  Micbijcon),  sum  of  monthly  totals,  580.813;  mean 
waler-level  below  plane  of  reference,  2.5474+.  Lake  Huron,  sum  of  monthly  totals,  570.65;  mean 
water-level  below  plane  of  reference,  2.6423 + . 

Mean  monthly  water-level  below  plane  of  reference  for  Ldlce  Ene. 
[Place  of  obeervation:  Cleveland.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug, 
Feet 

Sept. 

Oct. 
Feet. 

Nov. 

Bee. 

Yearly 
mean. 

Feet 

Fe€L 

Feet, 

Feet. 

Fe^ 

Feet. 

Feet. 

Feet 

Feet 

Feet 

Fe€t. 

1800.. 

L86 

2.21 

L81 

Lll 

0.00 

0.03 

L19 

1.35 

1.60 

L99 

2.08 

2.24 

L61 

1861.- 

2.50 

2.78 

2.34 

1.30 

0.87 

0.80 

LOS 

LOl 

L19 

1.42 

1.44 

Le7 

L53 

1862.. 

L68 

1.97 

L83 

0.93 

0.60 

0.69 

0.72 

LIO 

L41 

L79 

2.13 

2.10 

L42 

4863.. 

L65 

1.36 

L43 

L30 

L12 

L26 

L38 

L46 

L85 

2.29 

2.70 

2.78 

L71 

1864.. 

8.02 

2.87 

2.66 

2.16 

1.46 

L51 

L77 

2.04 

2.26 

2.57 

2.74 

2.67 

2.81 

1865.. 

3.10 

8.68 

8.36 

2.64 

2.06 

2.08 

2.12 

2.20 

2.24 

2.54 

2.92 

3^06 

2.67 

1866.. 

8.33 

8.49 

8.10 

2.52 

2.  SO 

2.04 

1.93 

2.18 

2.24 

2.25 

2.49 

SC48 

2.58 

1867.. 

2.77 

8.00 

2.60 

2.37 

L85 

L54 

L73 

2.04 

2.43 

2.77 

3.27 

8.49 

2.50 

1868.. 

3.09 

4.07 

3.48 

2.65 

2.20 

L81 

L84 

2.36 

2.63 

3.08 

8.24 

3.45 

2.88 

1869.. 

3.46 

8.58 

3.05 

2.75 

2.20 

L81 

L53 

L63 

1.90 

2.35 

2.81 

2.46 

2.46 

1870- 

2.22 

LOO 

2.22 

L57 

L36 

L30 

!.35 

L40 

L65 

2.03 

2.83 

2.45 

L83 

1871.. 

2.66 

2.00 

2.54 

2.06 

1.79 

L76 

L78 

LOO 

2.16 

2.&3 

3.01 

8.45 

2.42 

1872.. 

8.53 

3.77 

3.86 

3.66 

3.22 

2.85 

2.66 

2.89 

3.12 

8.29 

3.62 

8.85 

-8,38 

1873.. 

3.95 

3.91 

3.87 

2.50 

L02 

L84 

L86 

L92 

2.32 

2.62 

2.82 

2.45 

2.67 

1874.. 

2.06 

2.01 

1.08 

1.81 

L72 

L65 

1.62 

L78 

2.24 

2.68 

8.10 

8.31 

2.16 

1875.. 

3.5( 

3.71 

3.57 

3.17 

2.70 

2.27 

2.14 

2.15 

2.20 

2.78 

2.03 

2.71 

2.83 

1876- - 

2.75 

2.19 

1.54 

1.02 

0.70 

0.59 

0.70 

LOO 

L17 

L70 

L62 

L96 

L41 

1878- - 

2.20 

2.15 

2.02 

1.60 

1.34 

L34 

L34 

L58 

L71 

2.06 

2.26 

2.18 

L82 

1879.. 

2.60 

2.74 

2.71 

2.35 

2.20 

2.11 

2-08 

2.30 

2.63 

2.86 

3.33 

3.07 

2.58 

1882.. 

2.00 

2.00 

1.55 

1.33 

L13 

0.08 

1.05 

1.10 

L46 

LOl 

2.23 

2.74 

L6S 

1883.. 

2.83 

2.6i 

2.43 

2.31 

L85 

L15 

0.95 

LOl 

L32 

L64 

2.02 

LOO 

L64 

18W.. 

2.32 

2.06 

1.87 

1.32 

LOS 

0.97 

L19 

1.35 

L78 

2.11 

2.69 

2.66 

L77 

1885.. 

2.84 

3.05 

3.19 

2.37 

L04 

1.13 

L17 

L16 

1.31 

L41 

L53 

L58 

L87 

1886.. 

1.56 

2.29 

2.48 

1.60 

1.30 

L20 

L22 

L42 

L67 

LOO 

2.19 

2.27 

L76 

18«7.. 

2.60 

2.07 

L29 

L24 

LOO 

L04 

L27 

L50 

L82 

2.41 

2.68 

^66 

L80 

Total. 

66.70 

ea63 

62  86 

49.73 

40.63 

36.74 

37.84 

42.10 

48.49 

5X28 

64.08 

65.68 

640.76 

Mean. 

2.67 

2.74 

2.51 

LOO 

L63 

L47 

L51 

L68 

L94 

2.29 

2.66 

2.63 

2.14 
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Mean  monthly  water-level  heUno  plane  of  reference  for  Lake  Ontario. 
rPlAoe  of  observation :  Charlotte.  1 


Tear. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jq]^. 

Aug. 

Sept. 

Oct 

Nov. 
Feet 

Deo. 

Yearb 

FeeL 

Feet 

Feet 

Feet 

Feet, 

Feet 

Fest. 

Feet 

Feet 

Feet 

Feet 

Feet 

I860.. 

2.40 

2  67 

2.48 

2.44 

2.20 

2.01 

1.98 

1.90 

2.31 

2.67 

2.40 

2.48 

2.31 

isei.. 

2.70 

2.69 

2.26 

1.71 

0.94 

0.70 

0.69 

0.98 

1.44 

1.29 

L88 

1.68 

1.53 

1862.. 

L94 

2.20 

2.09 

1.23 

0.40 

0.55 

0.86 

0.90 

1.62 

2.02 

2.30 

2.63 

1.54 

1888.. 

2.46 

2.27 

2.10 

1.61 

1.01 

1.01 

1.25 

1.56 

2.11 

2.54 

2.73 

2.72 

1.94 

1884.. 

2.88 

2.90 

2.83 

2.29 

1.24 

0.91 

LSI 

1.69 

2.22 

8.51 

2.42 

2.20 

2.12 

1805.. 

2.47 

2.81 

2.40 

1.77 

1.51 

1.54 

1.74 

2.23 

2.59 

2.04 

3.28 

8.3« 

2.38 

1886.. 

3.53 

8.78 

8.45 

3.10 

2.84 

LOO 

2.13 

2.35 

2.49 

2.81 

2.69 

2.13 

2.72 

1867.. 

2.19 

2.21 

2.08 

1.87 

0.88 

0.68 

0.90 

0.89 

1.09 

1.83 

3.43 

3.84 

1.77 

1888.. 

8.82 

4.18 

8.82 

3.18 

2.83 

2.28 

2.41 

2.62 

2.85 

3.56 

8.44 

8.48 

8.19 

]88».. 

8.60 

3.47 

8.28 

2.54 

1.95 

1.78 

1.61 

1.58 

1.71 

2.01 

2.42 

2.27 

2.34 

1870.. 

1.74 

1.69 

1.88 

0.63 

0.05 

0.17 

0.44 

0.89 

1.49 

1.84 

2.28 

2.48 

1.28 

1871.. 

2.88 

2.90 

2.61 

1.06 

1.68 

1.73 

1.90 

2.34 

2.68 

8.25 

3.83 

4.20 

2.63 

18T2.. 

4.85 

4.56 

4.68 

4.26 

4.02 

8.70 

8.84 

3.79 

4.04 

4.14 

4.25 

4.44 

4.18 

1878.. 

4*61 

4.60 

4.43 

2.76 

2.07 

2.02 

2.08 

2.32 

2.78 

3.12 

3.28 

3.16 

3.09 

1874.. 

2.88 

2.34 

1.90 

1.79 

1.68 

1.70 

1.59 

1.84 

2.34 

2.95. 

<8.48 

3.78 

2.34 

1876.. 

4.13 

4.48 

4.30 

8.52 

3.17 

3.12 

2.97 

8.15 

8.38 

8.63 

3.81 

3.91 

3.63 

1876 -. 

8.60 

2.87 

2.28 

1.36 

0.68 

0..'^ 

0.54 

0.98 

1.82 

1.06 

2.30 

2.68 

1.77 

1877.. 

2.08 

8.19 

3.07 

2.48 

2.81 

2.49 

2.48 

2.72 

3.13 

3.52 

8.88 

8.51 

2.96 

1878 .. 

8.37 

3.13 

2.61 

2.21 

1.88 

1.88 

1.92 

2.02 

2.17 

2.60 

2.83 

1.95 

2.36 

187».. 

2.18 

2.62 

2.50 

2.24 

2.08 

2.05 

2.24 

2.81 

8.01 

3.45 

3.84 

8.82 

2.71 

1880.. 

8.60 

3.30 

2.98 

2.75 

2.54 

2.40 

2.47 

2.84 

8.15 

3.63 

3.73 

3.93 

3.U 

1881.. 

4.23 

4.14 

3.67 

3.20 

2.90 

2.70 

2.65 

2.98 

8.42 

3.74 

3.74 

3.78 

8.42 

1882.. 

8.23 

3.03 

2.45 

2.14 

1.88 

1.38 

1.36 

1.72 

2.10 

2.57 

3.05 

3.38 

2.36 

1883.. 

8.69 

8.62 

8.30 

2.74 

2.12 

2.51 

1.28 

1.436 

1.867 

2.2:9 

2.65 

2.84 

2.401 

1884.. 

2.70 

2.28 

2.19 

1.11 

0.97 

1.075 

1.219 

1.479 

1.976 

2.38 

2.98 

3.044 

1.050 

1885.. 

3.067 

8.88 

8.58 

2.851 

2.06 

1.723 

1.58 

1.77 

1.96 

2.87 

2.84 

2.27 

2.494 

1888.. 

1.94 

1.04 

1.94 

0.97 

0.81 

0.88 

1.21 

1.83 

2.06 

2.41 

2.70 

2.78 

1.77 

1887.. 

2.98 

2.30 

1.88 

1.68 

1.06 

1.00 

1.34 

1.83 

2.43 

2.91 

8.40 

3.56 

2.19 

Total. 

85.427 

85.08 

78.87 

"iuisi 

49.19 

46.888 

47.368 

66.095 

86.903 

78.93 

84.87 

86.484 

821. 117 

Mean. 

3.061 

8.04 

2.81 

2.212 

1,78 

1.821 

L892 

1.909 

2.364 

2.75 

3.024 

8.052 

2.444 

BBB  2. 

ISSUE  OF  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTHWEST- 

ERN  LAKES. 

ANNUAL  REPORT  OF  LIEUTENANT-COLONEL  O.  M.  POE,  CORPS  OF  EN- 
GINEERS, BVT.  BRIO.  GEN.,  U.  8.  A.,  FOR  THE  FLSCAL  XEAR  ENDING 
JUNE  30,  18d8. 

United  States  Engineer  Office, 

Detroit^  Mich.^  July  3, 1888. 
Sir  :  I  have  tlie  honor  to  transmit  herewith,  in  duphcate,  my  annual 
report  on  the  "  issue  of  the  published  charts  of  the  northern  and  north-^ 
western  lakes'^  for  thiB  fiscal  year  ending  June  30, 1888. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut,  Col,  of  JSngineerSj 
Bvt  Brig.  Oen.y  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


ISSUE  OF  THE  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTH- 
WESTERN LAKES. 

The  issue  of  the  cbarts  to  registered  vessels  has  continued  daring 
the  year  in  accordance  with  regulations ;  also  their  sale  at  a  fixed  price 
(to  cover  cost  of  paper  and  printing)  to  all  who  desired  to  purchase. 
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APPENDIX  BBB ^NORTHERN  AND  NORTHWESTERN  LAKES.     2811 

The  following  table  shows  the  extent  of  tliis  business : 

liinie  of  charts  of  the  northern  and  narthweBtem  lakes  during  the  fiscal  year  ending  June 

50,  1888. 


Besctiption. 


Number. 


Total. 


On  hand  0*01^1,1887 

BeceiTod  daring  the  year. . 


Issued  to  Tessels,  eto . 
Sold  at  30  cents  each. . 


On  hand  Jnly  1,1888.. 


:t,808 
11, 201 


7,370 
1,527 


16,000 
8.897 


0,112 


The  sum  of  $458.10  was  turned  into  the  Treasury  from  sale  of  1,527 
charts,  at  30  cents  each. 

Total  number  of  charts  issued  to  Jolyl,  1B87 148,831 

Issued  between  July  1,  1887,  and  July  1,  1888 8,897 

Totalissue  to  July  1,  1888 157,728 

Owing  to  changes  in  channels,  the  discovery  of  previously  unknown 
dangers,  and  the  extension  of  works  of  river  and  harbor  improvement, 
many  of  the  charts  now  require  additions  and  corrections,  in  order  to 
render  them  of  the  greatest  service.  In  some  cases  limited  surveys  will 
be  required  to  obtain  the  requisite  data.  Considering  the  extensive  use 
made  of  the  charts,  and  their  reco<2:nized  value  to  the  lake  marine,  the 
sum  of  $10,000  should  be  annually  appropriated  for  the  purpose  indi- 
cated, and  I  respectfully  repeat  my  recommendation  of  last  year  in  this 
respect. 

The  cost  of  printing  and  issuing  charts  is  now  so  small  that  it  can 
not  be  further  reduced. 
,  I  therefore  have  the  honor  to  submit  the  following: 

Estimate  for  the  fiscal  year  ending  June  30,  1890. 

For  printing  and  issuing  charts  for  the  use  of  navigators,  and  eloctrotypiug 
cop^r-plates  for  chart  printing $ii,  000 

For  minor  surveys  and  other  expenses  connected  with  correcting  and  extend- 
ing the  charts  of  the  northern  and  northwestern  lakes 10, 000 

Total 13,000 

SURVEY  OF  NORTHERN  AND  NORTHWESTERN  LAKES,  1888. 


Money  statement. 

Amount  allotted  from  appropriation  of  March  3, 1887 

July  1, 1888,  amount  expended  during  fiscal  year 

July  1,  1888,  amount  available,  appropriation  not  yet  made 

Amount  required  for  conliinning  printing  and  issuing  charts. ..  $3, 000. 00 
Amount  required  for  minor  surveys 10,000.00 


$775.00 
775.00 
None. 


13,000.00 
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eccz. 


EXPLORATIONS  AND  SURVEYS  IN  THE  DIVISION  OP  THE  MI8SO  UEI. 


ANNUAL  EEPOET  OF  CAPTAIN  WILLIAM  L.  MAESRALL,  CORPS  OF  EN* 
QINEEE8.  FOE  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888, 


United  States  Engineee  Opfiob, 

Milwaukee^  Wis.j  July  30, 1888. 

Sib  :  I  have  the  honor  to  sabmit  my  annaal  report  as  engineer  ofiOicer} 
Division  of  the  Missonri,  for  the  fiscal  year  ending  Jane  30, 1888,  as 
follows: 

Maj.  Thomas  H.  Handbnry,  Corps  of  Engineers,  was  in  charge  of 
this  office  from  the  beginning  of  the  fiscal  year  until  April  5, 1888;  when,^ 
in  accordance  with  paragraph  1,  Special  Orders,  No.  60,  Headquarters* 
of  the  Army,  Adjutant-General's  Office,  Washington,  D.  0.,  March  14, 
1888,  he  was  relieved  by  me. 

The  office  force  has  consisted  of  one  general-service  clerk,  Frederick 
A.  Petersen. 

There  has  been  no  field  work  in  progress  during  the  year. 

The  office  work  has  consisted  in  collecting,  compiling,  and  platting 
geographical  information  for  the  improvement  of  existing  mapsj  in 
making  redactions  and  enlargements  and  fac  simile  copies  and  tracmgs 
of  maps  of  military  and  Indian  reservations,  posts,  scouts,  reconnais- 
sances, etc.,  for  use  of  these  headquarters  and  elsewhere  in  the  division, 
for  file  and  forwarding. 

During  the  year  monthly  reports  of  operations  have  been  received 
from  the  engineer  officers  of  the  departments  included  in  this  division. 
Besides  these  reports,  these  officers  are  required  to  forward  such  special 
reports  and  maps  of  work  done  as  may  be  usefol  to  the  major-general 
commanding  the  division. 

A  tabular  statement  is  appended  showing  the  number  of  maps  re- 
ceived, mounted,  and  issued;  also  lists  of  maps  and  tracings  drawn  and 
miscellaneous  matter. 
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Tdhilar  gtatemeni  of  maps  received,  mounted,  and  ieeued. 


Title  of  inapi. 

On  hand 

JoneSO, 

1887. 

Becelved 
aince. 

Mounted. 

laaoed. 

On  hand 

Jane  30, 

188& 

United  SCatea,  showing  miUtaiy  poct%  depftrtmenfa, 
diyUlons,  etc - 

8 
32 
» 
98 

3 
21 
28 

11 
8 
5 
6 

128 

5 

68 

U 

1 

5 

8 

8 
6 

1 
2 

7 

YeUowoione  and  Misaonxi rivern ...^.... 

^A 

Western  Territortea 

20 

Indian  Territory,  Firat  Liant.  E.  H.  Baflher,  187IL.. 
Indian  Territory,  General  Land  Office,  1888  and  1885. 
Colorado 

1 
1 

97 

3 

1 

5 
21 

Kow  Mexico  and  Arizona 

28 

Territory  of  the  United  States  weat  of  the  Miaaiaaippi 
River - 

1 

2 

9 

Dakota 

K 

Montana 

e 

Oreson,  Washington,  and  Idaho 

i^ 

i                & 

123 

1884 

5 

68 

One  set  of  jMHrt-roate  maps 

14 

Hailroad  map  of  Bepnblio  of  Mexico 

1 

Part  of  map  of  the  l^ominion  of  Canada 

5 

Map  of  part  of  the  ICotthweat  Tenitory,  ahowing 
telegraph  linea 

g 

Turkestan  and  conntries  between  the  British  and  the 
Kiusian  Dominions  in  Asia. 

8 

6 

Dakota^  Montana,  Idaho,  Wyoming,  New  Mexico, 
Utah,  Arizona,  and  Colorado,  General  Land  Office 
maps,  three  oopiesof  each 

24 
2 

10 

8 

16 

United  States  and  Territoriea,  General  Land  Office, 
1885 

2 

Total 

476 

29 

12 

16 

480 

LIST  OF  HAPS  AND  TRAOINGS  DRAWN. 

Tracing  of  map  showing  roate  of  march  from  Fort  Missoula  to  Camp 
on  Tobacco  Plains,  Mont.,  Second  Lieut.  C.  W.  Kennedy,  Third  Infan- 
try, 1887. 

Tracing  of  the  proposed  route  of  the  Duluth  and  Manitoba  Bailroad 
across  Fort  Pembina  military  reservation,  Dak. 

Tracing  of  a  map  of  a  proposed  military  reservation  fur  Fort  Du 
Ohesne,  & tah,  Lieut.  Daniel  Gomman,  Twenty-first  Infantry,  Augast, 
1887. 

Tracing  of  a  plat  of  the  Arlington  ditch  across  Fort  Lewis  military 
reservation,  Colo. 

Eight  copies  of  a  sketch  of  the  battle-ground  at  White  Biver,  Colo- 
rado, August  25, 1887,  for  Major-General  Terry's  annual  report. 

Tracing  of  a  map  of  the  United  States  military -post  grounds  and  ad- 
joining territory  near  Denver,  Colo. 

Tracing  of  a  map  of  the  tlnited  States  military  reservation,  Fort 
Biley,  Kans. 

Tracing  of  a  map  of  the  United  States  military  post  grounds  at  High- 
wood,  Lake  County,  lU. 

Sketch  of  elliptic  targets  for  rifle  practice. 

Plan  and  tracing  of  a  proposed  wharf  for  military  post  at  Highwood, 
Lake  County,  111. 

Tracing  of  map  of  tlie  proposed  water-supply  and  pipe-line  fbr  Fort 
Meade,  Dak.,  Captain  Jackson  and  Lieutenant  Cameron,  Seventh  Cav- 
aky,  1886. 
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Tracing  bf  a  survey  of  proposed  boundary  line  between  Dev^il's  Lake 
Indian  Agenoy  bnildings  and  Fort  Totten  military  reservation,  Dak., 
by  Herman  Heinze,  IT.  S.  deputy  surveyor,  1887. 

Tracing  of  a  reconnaissance  map  of  the  Washita  Valley  from  Fort 
Elliott,  Tex.,  to  crossing  of  Reno-Elliott  Trail,  First  Lieut.  G.  H.  Pad- 
dock, Fifth  Cavalry. 

Tracing  of  Fort  McKinney  military  reservation,  Wyo.,  showing  irri- 
gating ditches,  October,  1887. 

Two  tracings  of  Fort  Totten  military  reservation,  Dak.,  showing  the 
proposed  reduction. 

Tracing  of  map  of  Fort  Buford  military  reservation,  Dak.,  surveyed 
in  July,  1873,  by  Oapt.  William  Ludlow,  Corps  of  Engineers. 

Two  tracings  of  "  sketch  of  Fort  Buford,  Dak.  Ter.,  and  vicinity," 
showing  modified  reservation  according  to  executive  order,  January 
17, 1888. 

Tracing  of  part  of  the  post  of  Fort  Leavenworth,  Kans.,  showing  pro- 
posed site  for  Eoman  Catholic  church  and  school. 
,     Second  tracing  of  map  of  Fort  Elliott  military  reservation,  Tex.,  by 
George  8.  Storrs,  State  surveyor,  December,  1887. 

Two  tracings  of  map  showing  the  Eio  Grande  and  El  Paso  Railroad, 
through  Fort  Bliss  military  reservation,  Tex.,  A.  A.  Robinson,  Feb- 
ruary, 1888. 

Sketch  of  route  marched  by  Lieut.  C.  J.  Crane,  Twenty-fourth  In- 
fantry, from  Fort  Sill  to  township  2,  range  16  west,  and  township  2, 
range  25  west^  Indian  Territory,  and  return,  April,  1888. 

Tracing  showing  cattle  trails,  etc.,  in  the  vicinity  of  Fort  Supply  and 
Cantonment,  on  iforth  Fork  of  the  Canadian  River,  Indian  Territory. 

MISCELLANEOUS. 

Made  69  cyclostyle  copies  of  sketch  of  the  battle-ground  at  White 
River,  Colorado,  August  25, 1887,  for  Major-General  Terry's  annual  re- 
port. 

Made  1,178  antocopyist  copies  of  maps  showing  the  march  of  Col.  J. 
W.  Forsyth,  Seventh  United  States  Cavalry,  from  Fort  Meade,  Dak., 
to  Fort  Riley,  Kans.,  during  July,  August,  and  September,  1887. 

Mounted  10  L  maps. 

Received  from  engineer  officer,  Department  of  Dakota,  on  August  8, 
1887,  a  blue  print  of  Fort  Buford,  Dak.,  military  reservation  and 
vicinity,  with  reservation  lines  resurveyed,  Lieut.  John  Biddle,  Corps 
of  Engineers,  U.  S.  A. 

Received  from  engineer  officer  (Lieut.  H.  M.  Chittenden,  Corps  of 
Engineers,  U.  S.  A.)  Department  of  the  Platte,  on  January  31,  1888, 
map  of  Fort  Niobrara  military  reservation,  Nebr. ;  blue  print  of  Belle- 
vue  Rifle  Range,  Nebraska  j  blue  print  of  military  points  in  vicinity  of 
Omaha,  Nebr. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers, 

The  Chief  of  ENaiNEERs, 

U.  8.  Army, 
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2816  BEPORT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  S.  ABMY. 

CCC2. 

EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  COLUKBIA 

ANNUAL  BEPORT  OF  LIEUTENANT  WILLIAM.  C.  LANGFITT,  C0BP8  OF 
ENGINEERS,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1888. 

Engineeb  Office, 
Headquarters  Department  op  the  Columbia, 

Vancouver  Barracks,  Wash.,  July  1, 1888. 
General:  I  have  the  honor  to  submit  the  following  report  of  the 
operations  of  the  engineer  office  at  Headquarters  Department  of  the 
Columbia  for  the  fiscal  year  endmg  June  30, 1888: 

PERSONNEL. 

General-service  clerk  Alfred  Downing  was  in  this  office  as  assistant 
from  date  of  last  report  until  April  25, 1888,  when  he  discharged  at  his 
own  request. 

General-service  clerk  Charles  A.  Homan  was  assigned  to  this  office 
June  1, 1888,  and  has  remained  since  that  time. 

FIELD  WORK.  , 

The  western  boundary  of  the  Vancouver  military  reservation  was 
accurately  laid  down  to  guide  the  post  quartermaster  in  removing  en- 
croaching persons.  A  number  of  roads  was  staked  out  on  the  Van- 
couver military  reservation. 

The  depth  of  the  artesian  well  bored  under  contract  on  the  reserva- 
tion was  measured  by  me  and  the  result  was  certified  to  the  depot 
quartermaster. 

An  examination  and  report  on  the  water  supply  of  Fort  Spokane 
was  made  to  the  assistant  adjutant- general  of  this  department ;  also  a 
resurvey  of  that  reservation  was  made  with  report 

Eesurvey  of  Fort  Townsend  military  reservation  with  report  to  as- 
sistant adjutant-general  of  this  department. 

OPPICB  WORK. 

Department  maps  iflsaed 33 

Maps  and  plans  drawn  by  hand 18 

Tracings  for  issneand  office  files 46 

Solar  prints 59 

Reports  of  sooatSy  etc.,  referred  to  office  for  note 12 

Mapsmoanted  on  linen 80 

Negatives  for  official  nse 6 

In  addition  to  the  above,  a  department  map,  scale  16  miles  to  the  inch, 
was  corrected  to  December,  1887,  and  copy  forwarded  through  military 
channels  to  the  Chief  of  Engineers,  with  request  that  a  new  issue,  em- 
bodying the  corrections,  be  made  and  300  copies  'furnished  this  office. 
This  new  issue  has  been  received,  and  will  be  issued  as  called  for. 

A  map  of  Alaska,  scale  16  miles  to  the  inch,  has  been  projected  and 
compilation  of  available  data  started  thereon. 

Short  tables  of  distances  were  compiled  for  the  use  of  certain  troops 
going  in  the  field.  Directories  of  the  post  of  Vancouver  Barracks  have 
been  kept  corrected  to  date  and  copies  furnished  to  officers  from  time 
to  time. 
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Standard  (one  baudred  aud  tweutietli  meridiau)  time  has  been  furn- 
ished to  the  post  by  signal  from  this  office  throughout  the  year. 

Two  reports  have  been  made  from  this  office  to  the  Chief  of  Engi- 
neers, U.  S.  Army,  viz:  One  as  to  whether  the  "Taxsas  road"  in  this 
Territory  is  a  "  military  road  '^  or  not,  and  one  on  a  military  wagon 
road  between  Gape  Foulweather,  in  Benton  County^  and  Coos  Bay,  in 
Coos  County,  Oregon. 

In  addition  to  the  above,  many  reports  on  different  subjects  have  been 
made  to  the  assistant  adjutant-general,  Headquarters  Department  of 
the  Columbia,  and  other  miscellaneous  work  done. 
There  have  been  no  funds  available  in  this  office  during  the  year. 
The  quartermaster's  department  has  kindly  furnished  such  materials 
as  were  necessary  to  carrying  on  the  work  of  this  office. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langpitt, 
First  Lieut.,  Corps  of  Engineers, 

Engineer  Officer. 
The  Chief  op  Engineers, 

U,  8.  Army. 


C  C  C  3. 

EXPLORATIONS  AND  SURVEYS  IN  THE  DIVISION  OF  THE  PACIFIC. 

annual  report  of  lieutenant  james  e,  runcie,  first  artillery, 
for  the  fiscal  tear  ending  june  30,  1b«8. 

Engineer  Office, 
Headquarters  Division  of  the  Pacific, 

San  Franciscoy  Cal.,  July  7, 1888. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  report  of  operations 
for  the  fiscal  year  ending  June  30, 1888. 

First  Lieut.  Thomas  L.  Casey,  Corps  of  Engineers,  who  was  on 
duty  here  at  the  commencement  of  the  present  fiscal  year,  was  relieved 
by  paragraph  2,  Special  Orders,  Division  of  the  Pacific,  No.  01,  dated 
September  19, 1887,  in  compliance  with  paragraph  10,  Special  Orders, 
No.  211,  1887,  Headquarters  of  the  Army,  Adjutant-General's  Office, 
Washington. 

Capt.  Daniel  D.  Wheeler,  assistant  quartermaster,  then  assumed 
charge  of  the  office  under  paragraph  3,  Special  Orders,  Division  of  the 
Pacific,  No.  61,  September  19, 1887. 

By  virtue,  of  General  Orders,  No.  2,  Headquarters  Division  of  the 
Pacific,  March  3, 1888  (under  authority  of  the  Secretary  of  War),  I  took 
charge  of  the  office. 

Assistant  Clement  Winstanley  has  been  continually  on  duty  as  to- 
pographer and  draughtsman  throughout  the  year,  but  in  September, 
1887,  was  detailed  as  clerk  to  the  inspector  of  rifle  practice  for  the  De- 
partment of  California,  which  occupies  nearly  the  whole  of  his  time 
during  the  target  season,  leaving  all  draughting  at  a  complete  stand- 
still ;  in  consequence,  not  so  much  work  has  been  accomplished  as  I 
should  wish. 

The  office  work  has  consisted  of  the  following : 

Made  map  of  portion  of  Calilbrnia  south  of  Mojave  Junction. 

Corrected  land  office  map  of  California. 
ENa  88 177 
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Made  drawings  of  plant,  machinery  used  in  the  manufacture  of  high 
explosives,  and  the  acids  necessary  to  their  preparation,  from  sketcl^ 
made  by  Lieut.  E.  St.  J.  Crreble,  Second  Artillery,  aid-de-Oamp. 

Calculated  projection  for  the  map  of  the  Department  of  Arizona  and 
the  District  of  New  Mexico. 

Collected  further  data  for  correcting  existing  maps  of  the  division. 

Drew  and  graduated  numerous  arcs  of  100  degrees  for  use  in  sea-coast 
gun  firing  at  Presidio. 

Collected  data,  corrected  and  compiled  map  of  Fort  McDermit,  Nev., 
and  Fort  Bid  well,  Cal.,  as  recommended  by  the  Inspector-General. 

First  Lieut.  Thomas  L.  Casey,  Cori>s  of  Engineers,  In  compliance 
with  paragraph  2,  Special  Orders,  No.  66,  Headquarters  Department  of 
California,  August  24,  J 887,  proceeded  at  Fort  Gaston,  Cat,  where  he 
made  surveys  for  a  new  water  supply  to  the  post ;  also  for  a  military 
telegraph  line  from  the  fort  to  Areata,  Humboldt  Count}',  Cal.,  and  sub- 
mitted reports  thereon. 

First  Lieut.  James  E.  Runcie  (by  paragraph  4,  Special  Orders,  No.  CI, 
Headquarters  Division  of  the  Pacific,  September  19, 1887)  accompanied 
by  Assistant  C.  Winstanley  (paragraph  3,  Special  Orders,  No.  63,  Head- 
quarters Division  of  the  Pacific,  September30, 1887),  proceeded  to  Fort 
Huachuca,  Ariz.,  where  a  detailed  survey  for  contours  was  made  of  the 
vicinity  of  the  post,  with  a  view  to  perfecting  a  system  of  sewerage,  on 
which  an  exhaustive  report  was  rendered  and  drawings  made  in  this 
oflfice  to  illustrate  same;  of  which  tracings  numerous  blue  prints  were 
made. 

Calculated  and  laid  out  projection  of  new  map  of  the  Department  of 
California  by  order  of  the  assistant  adjutant-general.  About  one- 
fourth  of  this  map  is  completed. 

A  few  maps  have  been  mounted  for  officers  of  the  division  staff. 

Surveyed  and  leveled  line  of  proposed  road  on  the  Presidio  reser- 
vation. 

Very  respectfully,  your  obedient  servant, 

J.  E.  Runcie, 
First  Lieut  First  Artillery^ 

Acting  Engineer  Officer. 

The  Chief  of  Engineers,  U.  S.  A. 


C  C  C  4. 

explorations  and  surveys  in  the  department  of  the  PLATTE. 

annual  report  of  lieutenakt  hiram  m.  chittenden,  corps  of 
engineers,  for  the  fiscal  year  ending  june  30,  1888. 

Headquarters  Department  of  the  Platte, 

Engineer  Office, 
Omaha^  Nebr.y  June  30, 1888. 
General  :  I  have  the  honor  to  submit  the  following  report  of  oper- 
ations for  the  year  ending  June  30, 1888: 

I  reported  for  duty  to  the  commanding  general  at  these  headquarters 
on  the. 16th  of  July,  1887,  in  compliance  with  paragraph  4,  Special  Or- 
ders No.  161,  current  series  1887,  headquarters  of  the  Army. 

On  August  10, 1887, 1  went  to  Fort  Niobrara,  Nebr.,  in  compliance 
with  Special  Orders  No.  09,  headquarters  Department  of  the  Platte, 
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and  surve>  ed,  relocated,  and  marked  tbe  boundaries  of  that  reservation. 
I  returned  from  this  duty  September  11, 1887. 

On  Kovember  15, 1887, 1  went  to  Bellevue  Kifle  Range,  Nebraska,  in 
compliance  with  Special  Orders  No.  115  of  these  headquarters,  and  sur- 
veyed the  range,  returning  the  same  day. 

On  May  4, 1888,  I  went  to  Cheyenne,  Wyoming,  in  compliance  with 
paragraph  1,  Special  Orders  No.  31,  current  series,  headquarters  De- 
partment of  the  Platte,  and  made  transcripts  of  the  records  of  the  land 
oflBce  of  Wyoming  Territory,  returning  May  11, 1888. 

On  May  26,  1888, 1  went  to  Fort  Bridger,  Wyoming,  in  compliance 
with  paragraph  2,  Special  Orders  37,  current  series,  headquarters  De- 
partment of  the  Platte,  to  superintend  the  laying  of  a  system  of  water- 
works at  that  post.    I  returned  from  that  duty  June  26, 1888. 

The  above  includes  all  field  work  or  work  outside  the  office  during 
the  year. 

The  office  work  during  the  year  has  been  as  follows : 

Maps  of  the  Fort  Niobrara  military  reservation  and  of  the  Bellevue 
liifie  Range  have  been  prepared ;  also  a  plat  showing  collectively  all  the 
military  posts  and  reservations  in  the  department. 

All  the  spare  time  during  the  year  has  been  i)ut  upon  a  map  of  a  part 
of  the  Department  of  the  Platte,  which  is  now  well  under  way.  In  this 
work  I  have  found  the  greatest  difficulty  in  getting  reliable  information, 
but  have  spared  no  pains  to  settle  correctly  all  disputed  points.  The 
map  when  complete  will  not  be  strictly  one  of  this  department,  but  will 
include  that  territory  lying  between  102°  and  114°  west  longitude,  and 
390  and  460  north  latitude.  This  includes  nearly  all  the  military  posts 
in  the  Department  of  the  Platte,  as  well  as  several  in  adjoining  depart- 
ments. It  also  includes  all  principal  places  and  railroads  in  the  terri- 
tory of  which  Wyoming  is  the  center,  and  for  a  hundred  miles  around  it. 

The.  map  will  be  completed  as  early  as  possible,  but,  owing  to  the  large 
amount  of  work  outside  the  office  during  the  present  summer,  will  prob- 
ably not  be  completed  before  the  end  of  this  year. 

I  have  received  from  the  Engineer  Department  at  Willets  Point  sev- 
eral instruments  which  have  been  placed  upon  my  return.  They  will 
be  of  much  use  during  the  present  season. 

There  has  been  the  usual  office  routine  work  of  issuing  instruments, 
maps,  etc.,  to  the  officers  and  posts  of  the  department. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Chittenden, 
First  Lieutenant  Corps  of  Engineers, 

Engineer  Officer  of  Department, 

The  Chief  of  Engineers, 

TJ.  S,  Army, 
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AFFECTING 

THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY. 


Fiftieth  Congress,  I^rst  Session,  1887-^88. 


ACTS. 

AN  ACT  to  authorize  the  eonstraction  of  a  railroad,  wagon,  and  foot-paaseDger  bridge  acroii  the 
Miaaiaaippi  Biver.  at  or  near  Burlington,  Iowa. 

Be  it  enacted  by  the  Senate  and  HouMe  of  Bepreeentativea  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Burlington  and  Illinois  Bridge  Company,  its  success- 
ors', and  assigns,  be,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in 
the  opinion  of  the  Secretary  of  War  the  same  be  a  public  necessity,  a  railroad,  wagon, 
and  foot-passenger  bridge  across  the  Mississippi  jRiver  at  a  place  suitable  to  the  in- 
terests otnavigation  at  a  point  at  or  near  the  «ity  of  Burlington,  Iowa,  and  to  lay  on 
or  over  said  bridge  a  tracK  or  tracks  for  the  more  perfect  eonnection  of  any  railroad 
or  railroads  that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides 
thereof,  at  or  opposite  said  point,  under  the  limitations  and  conditions  hereinafter 
provided :  that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
beyond  wnat  is  necessary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby 
granted ;  and  in  case  of  any  litigation  arising  irom  any  obstructiou  or  alleged  obstruc- 
tion to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
court  of  the  United  States  in  and  for  any  district  in  which  any  portion  of  said  bridge 
or  obstruction  touches.  Said  bridge  shall  bo  constructed  to  provide  for  the  passage 
of  railroad  trains,  and  for  the  safe  and  convenient  passage  of  wagons  and  vehicles  of 
all  kinds,  animals,  and  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be 
fixed  &om  time  to  time  by  the  Secretary  of  War:  Prof^ided,  That  the  proviso  regard- 
ing wa^ns,  animals,  foot-passengers,  and  so  forth,  shall  not  influence  the  location  of 
said  bridge  in  its  relation  to  the  interests  of  navigation. 

Sec.  2.  That  anybridee  built  under  the  provisions  of  this  act  may,  at  the  option  of 
the  company  building  the  same,  be  built  as  a  draw-bridge  or  mth  unbroken  and  con- 
tinuous spans:  Provided^  That  if  the  said  bridge  shall  be  made  with  unbroken  and 
contiDuous  spans,  it  shall  give  clear  head-room  of  not  less,  in  any  case,  than  fifty-five 
and  one-half  feet  above  extreme  high- water  mark,  as  understood  at  the  polot  of  loca- 
tion, nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  less  than 
two  hundred  and  fifty  feet,  and  the  piers  of  said  bridge  shall  be  parallel  with  the 
current  of  said  river,  and  the  main  span  shall  be  over  the  main  channel  of  the  river 
and  give  a  clear  width  of  water-way  of  not  less  than  three  hundred  feet:  And  pro- 
vided further,  That  if  any  bridge  built  under  the  provisions  of  this  act  shall  be  con- 
structed as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with 
a  pivot  over  the  main  channel  of  the  river  at  an  accessible  and  navigable  point  and 
with  spans  giving  a  clear  width  of  water-way  of  not  less  than  two  hundred  feet 
on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or 
spans  to  the  draw  shall  give  a  clear  width  of  water-way  of  not  less  than  two  hundred 
and  fifty  feet :  Provided,  That  if  the  pivot  pier  of  said  bridge  shall  be  constructed 
within  less  than  four  hundred  and  ten  feet  of  the  west  shore  of  said  river  the  span 
constructed  west  of  said  pivot  pier  may  bo  less  than  two  hundred  and  fifty  feet,  and 
said  spans  shall  cive  a  clear  head-room  of  not  loss  than  ten  feet  above  extreme  nigh- 
water  mark^  and  the  plerll  Of  said  Dtidge  shall  be  parallel  with  the  ottrreht  6f  the 
fSTtr  whfN  Mid  Mag*  m«ll  btf  «rtfoted  i  Andprotid^d  also,  Th«t  Mid  driir  itaiOl  bt 
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opened  promptly  npoa  reasonable  signal  for  the  passage  of  boats,  except  when  trains 
are  passing  over  the  draw ;  but  in  no  ease  shall  unnecessary  delay  occur  in  opening 
the  said  draw  during  or  after  the  passage  of  trains. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  knawn  as  a  post-route,  and  the  same  is  hereby 
declared  to  be  a  post-route,  upon  which  also  no  higner  charge  shall  be  made  for  the 
transmission  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 
United  States,  and  for  passengers  or  freight  passing:  oyer  said  bridge,  than  the  rate  per 
mile  paid  for  their  transportation  over  the  railroads  and  public  highways  leading  to 
said  bridge ;  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
purposes  across  said  bridge. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall  have  and  be 
entitled  to  equal  riehts  and  privileges  in  the  passages  of  the  same,  and  in  the  use  of 
the  machinery  and  hztures  thereof,  and  of  all  tne  approaches  thereto,  under  and  upon 
such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon  hear- 
ing the  allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  located  under  and 
subject  to  such  regulations  for  the  security  of  the  navigation  of  said  river  as  the  Sec- 
retitfy  of  War  shall  prescribe ;  and  to  secure  that  object  the  said  company  or  corpor- 
ation shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  de- 
sicn  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  the  space  of  one 
mile  above  and  one  mile  below  the  proposed  location^  the  topography  of  the  banks  of 
the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the 
location  of  any  bridge  or  bridges,  and  shall  furnish  such  other  information  as  shall  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject;  and  until  the  said 
plan  and  location  of  the  bridge  are  decided  by  the  Secretary  of  War  to  be  such  as  will 
not  materially  afi'ect  the  interests  of  navigation,  the  bridge  shall  not  be  commenced 
or  built ;  and  should  any  change  be  made  in  the  plan  of  said  bridge  during  the  pro- 
gress of  construction,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War ;  and  the  said  bridge  shall  oe  constructed  with  such  aids  to  the  passage  of  said 
bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper  structurea  for 
confining  the  flow  of  water  to  a  i)ermanent  and  easily  navigated  channel,  for  a  dis- 
tance of  not  less  than  one  mile  above  the  bridge  location,  and  for  the  guiding  of  rafts, 
steamboats,  and  other  water-craft,  safely  through  the  draw  and  rait  spans,  as  the 
Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and  maintained  at  the 
expense  of  the  company  owning  said  bridge ;  and  the  said  structure  shall  be  at  all 
times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means  for  the  passage  of 
vessels  through  or  under  said  structure :  and  for  the  safety  of  vessels  passing  at  night 
there  shall  be  displayed  on  said  bridge,  from  the  hours  of  sunset  to  sunrise,  such  lights 
as  may  be  prescribed  by  the  Secretary  of  War :  and  the  said  structure  shall  be  changed 
or  removed  at  the  cost  and  expense  of  the  owners  thereof  from  time  to  time,  as  Con- 
gress may  direct,  so  as  to  preserve  the  free  and  convenient  navigation  of  said  river; 
and  the  authority  to  erect  and  continue  said  bridge  shall  be  subject  to  revocation  and 
modification  by  law,  when  the  public  good  shall,  in  the  Judgment  of  Congress,  so  re- 
quire, without  any  expense  or  charge  to  the  United  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be 
commenced  within  two  years  from  the  passage  of  tnis  act,  and  be  completed  in  four 
years  from  the  same  date,  the  rights  and  x^rivileges  hereby  granted  shall  cease  and  be 
determined. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  January  31,  1888. 


AK  ACTmakinf^  appropriations  to  iiapplydeficiencicaiii  the  appropriations  for  the  flsoal  year  end* 
ing  June  thirtieth,  eighteen  hundred  and  eighty-seven,  and  for  prior  years,  and  for  other  poxposea. 

Beit  enacted  by  the  8enaie)and  Bouse  of  Bepre»entative$  of  ike  United  Statet  of  America 
in  Congress  assembled.  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  supply  de- 
ficiencies in  the  appropriations  for  the  fiscal  year  eighteen  hundred  and  eighty-seven, 
and  for  other  objects  hereinafter  stated,  namely : 

WAR  DEPARTMENT. 

To  enable  the  Secretary  of  War  to  pay  to  Chittenden  Brothers,  contractors,  for 
money  expended  in  the  construction  of  a  dam  at  the  Great  Falls  of  the  Potomac, 
over  and  above  that  coritemplated  in  the  contract  with  said  Chittenden  Brothers^  aa 
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amended,  tbe  BQm  of  fifteen  thonsand  dollars,  payable  from  any  unexpended  balance 
of  money  appropriated  for  the  oonstrnction  of  sach  dam. 

To  pay  D.  M.  and  C.  P.  Dull  the  amount  asoertained  by  the  Secretary  of  War  to.be 
due  tnem  for  work  done  on  the  Great  Kanawha  RWer,  West  Virginia,  and  by  reason 
of  changes  in  their  contract,  and  so  forth,  thirty-four  thonsand  three  hundred  and 
seyenty-nine  dollars  and  thirty  cents. 

To  pay  Charles  McCafferty  the  amount  ascertained  by  the  Secretary  of  War  to-be 
dne  him  for  work  on  the  Great  Kanawha  River,  West  Virginia,  and  by  reason  of 
changes  in  his  contract,  and  so  forth,  thirty  thousand  three  hundred  and  seventy 
dollars  and  fifteen  cents :  Provided,  That  any  contract  indebtedness  of  said  MoCaf- 
fertv  incurred  by  subcontract,  or  for  labor  or  material  furnished  for  the  prosecution 
of  the  work  on  which  this  sum  is  baeed,  shall  be  first  ascertained  and  paid  by  the 
Secretary  of  War  and  the  balance  paid  to  said  McCafferty.  Said  amounts  shall  be 
received  in  full  satisfaction  of  all  claim  under  said  contract. 

Approved,  February  1, 1886. 


AN  ACT  anthoririsg  the  constraotion  of  a  bridge  acroM  the  MlBSonri  River  at  some  acceaaible  point 
in  the  Connty  of  Saint  Charles  in  the  State  of  Missouri,  below  the  city  of  Saint  Charles. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativea  of  the  United  States  of  America 
in  Congreee  assemhledf  That  the  Saint  Louis,  Keokuk  and  Northwestern  Railroad  Com- 
pany, an  incorporation  organized  under  the  laws  of  the  State  of  Iowa,  and  owning 
and  operating  a  railroad  in  the  State  of  Missouri,  its  assigns  or  successors,  is  hereby 
authorized  to  construct  and  maintain  a  bridge  across  the  Missouri  River  at  such  point 
as  may  be  hereafter  selected  by  said  corporation  between  the  City  of  Saint  Charles 
and  the 'mouth  of  the  Missouri  River,  in  the  County  of  Saint  Charles,  in  the  State  of 
Missouri,  as  shall  best  promote  the  public  convenience  and  welfare  and  the  necessities 
of  business  and  commerce,  and  also  to  construct  accessory  works  to  secure  the  best 
practicable  channel- way  for  navigation  and  confine  the  fiow  of  the  waterto  a  perma- 
nent channel  at  such  point,  and  to  lay  on  and  over  said  bridge  one  or  more  railroad 
tracks  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be  constructed 
to  said  river  at  or  opposite  said  point. 

Sec.  2.  That  said  bridge  shall  be  constructed  and  built  without  interference  with  • 
the  security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted :  and  in  order  to  secure  that 
object  the  said  company  or  corporation  shall  submit  to  tne  Secretary  of  War,  for  his 
examination  and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the 
location,  giving  for  the  space  of  one  mile  above  ana  one  mile  below  the  proposed  loca- 
tion, the  topography  of  the  banks  of  the  river,  the  shore-lines  to  high  and  low  water, 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information 
an  may  be  requirea  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until 
the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the 
bridge  shall  not  be  built:  Provided^  lliat  if  tne  said  bridge  shall  be  made  with  un- 
broken and  continuous  spans,  it  shall  have  three  or  more  channel  spans,  and  shall  not 
be  of  less  elevation  in  any  case  than  fifty  feet  above  high  water  mark,  as  understood 
at  the  point  of  location,  to  the  lowest  part  of  the  superstructure,  nor  shall  the  spans 
of  said  bridge  be  less  than  three  hnnd^od  feet  in  length,  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  and  the  main  span  shall  be  over  tne 
main  channel  of  the  river,  and  nol  less  than  three  hundred  feet  in  length :  And  pro- 
vided aUOf  That  if  any  bridge  built  under  this  act  shall  be  constructed  as  a  draw- 
bridge, the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the 
main  channel  of  the  river  at  an  accessible  and  navigable  point,  and  with  spans  of  not 
less  than  one  hundred  and  sixty  feet  in  length  in  the  clear  on  each  side  of  the  central 
or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the  draw  shall  not 
be  less  than  three  hundred  feet,  and  the  head-room  under  such  span  shall  not  be  less 
tl^an  ten  feet  above  high-water  mark:  Provided  also,  That  said  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe:  Provided  also, 
That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and  be  entitled 
to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over  the  same, 
and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compensation  for 
such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  ui>on  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War,  upon  a  hearing  of  the  allegations  and  proofs  of.  the  partiea. 
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Sec.  3.  That  the  Secretary  of  War  is  hereby  anihorised  and  directed,  nponreeei?- 
iDg[  such  plan  and  map  and  other  information,  and  upon  being  satisfied  thai  a  bridge 
built  on  such  plan  and  with  such  accessory  works  and  at  sncn  locality  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  approYes  the 
same ;  and  upon  receiving  such  notification  the  said  company  may  proceed  to  an  erec- 
tion of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  and  should 
any  change  be  made  in  the  plan  of  the  bridge  of  said  accessory  works,  during  the 
progress  of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval 
of  the  Secretary  of  War,  and  in  case  of  any  litigation  arising  from  any  obstruction  or 
alleged  obstruction  to  the  free  navigation  of  said  river,  caused  or  alleged  to  bo  canoed 
by  said  bridge,  the  cane  may  be  brought  in  the  circuit  court  of  the  United  States  of 
the  eastern  district  of  the  State  of  Missouri,  in  whose  jurisdiction  any  portion  of  said 
obstruction  or  bridge  may  be  located. 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constmeted 
under  this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawful 
structures ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroads  or  public  highways  leading  to  said 
bridge  j  and  said  bridge  shall  ei^oy  the  rights  and  privileges  of  other  post-routes  in 
the  United  States. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal  and 
telegraph  lines  across  said  bridge  as  the  Government  may  construct  or  control. 

Sec.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,  or  repeal  this 
act,  so  as  to  prevent  or  remove  all  material  and  substantial  obstructions  to  tne  navi- 
gation of  said  river  by  the  construction  of  said  bridge  and  its  accessory  works ;  and 
all  alterations  of  said  bridge  shall  be  made  and  all  such  obstructions  shall  be  removed 
at  the  expense  of  the  owners  of  or  persons  controlling  such  bridge:  Provided  further, 
That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  anv  of  the  pro- 
visions of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers, 
or  to  exempt  this  bridge  from  the  operation  of  the  same. 

Approved,  February  17,  1888. 


AN  ACT  to  authorize  the  oonstniction  of  a  bridge  over  the  Missonri  River,  at  or  near  the  dty  of  Lex 

ington,  Miuonri. 

Be  it  enacted  hy  the  Senate  and  House  of  Representativee  of  the  United  States  of  America 
in  Congrese  assembled,  That  the  Lexington  Bridge  Company,  a  corporation  existing 
under  the  laws  of  the  State  of  Missouri,  be,  and  is  hereby,  authorized  to  constniot, 
operate,  and  maintain  a  bridge  over  the  Missouri  River  at  or  near  the  city  of  Lexing- 
ton, in  said  State  of  Missouri.  Said  bridge  shall  be  constructed  to  provide  for  the 
passage  of  railway  trains,  and,  at  the  option  of  the  persons  by  whom  it  may  be  built, 
may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of 
animals,  and  for  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved 
from  time  to  time  by  the  Secretary  of  War;  and  in  case  of  any  litigation  concerning 
any  alleged  obstruction  to  the  free  navigation  of  said  river  on  account  of  said  bridge, 
the  cause  may  be  tried  before  the  circuit  court  of  the  United  States  in  whose  juris- 
diction any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  2.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  recogni^d  and  known  as  a  post-route,  apon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  aame  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  their  transportation  over  the  railroads  or  public  highways  leading  to 
said  bridge;  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
and  telephone  purposes  across  said  bridge. 

Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  <knd  continuous  spans,  it 
shall  not  be  of  less  elevation  in  any  case  than  fifty  feet  above  hi|;h water  mark  as  un- 
derstood at  the  point  of  location,  to  the  lowest  member  of  the  bridge  superstructure, 
nor  shall  the  spans  of  said  bridge  over  the  main  channel  of  said  river  be  less  than 
three  hundred  and  fifty  feet  in  length,  and  the  piers  of  said  bridge  shall  be  parallel 
with  the  current  of  said  river,  and  the  bridge  itself  at  right  angles  thereto :  Provided, 
That  if  said  bridge  be  constructed  as  a  draw-bridge,  it  shall  be  constructed  as  a  pivot 
draw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  the 
best  navigable  point,  and  with  spans  of  not  less  than  two  hundred  feet  in  length  in 
the  clear  on  each  side  of  the  ceutral  or  pivot  pier  of  the  draw )  and.  said  spans  ahall 
not  be  less  than  ten  feet  above  low- water  mark,  measuring  to  the  lowest  member  of 
the  bridge  superstrnctare  i  Andprovided  aleOf  That  o«ld  draw  shall  b«  op  '  ' 
ttpoa  reaiongiiW  •i«ii*li  tic«f p(  when  tMiit  wM  pMM0tf  OYt r  tiM  Mia  vnofv/ 1 
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paaaage  of  the  boats  whose  oonstruotioa  shall  not  be  sach  as  to  admit  of  their  passage 
under  the  draw  of  said  bridge  when  elosed ;  bat  in  no  case  shall  unnecessary  delay 
occur  in  opening  the  said  draw  after  the  passage  of  trains ;  and  the  said  company  or 
corporation  shall  maintain,  at  its  own  expense,  from  sunset  to  snnrisei  such  lights  or 
other  signals  on  said  bridge  as  the  Light-Uonse  Board  shall  prescribe. 

8bc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  npon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constricted  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
Miid  river  as  the  Secretary -of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  anv  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  built ;  and  should  auy  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War ;  and  if  said  bridge  is  not  commenced  within 
one  year  and  completed  within  three  years  from  the  passage  of  this  act,  the  rights 
and  privileges  hereby  granted  shall  be  null  and  void. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  Congress  shall  decide  that  the  public 
interest  requires  it,  is  also  expressly  reserved. 

Approved,  February  18,  1868. 


AN  ACT  to  authorize  the  removal  of  the  qnarantine  station  Arom  Ship  Island,  Mississippi. 

Be  it  enacted  by  the  Senate  and  Bonee  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Secretary  of  the  Treasury  is  hereby  authorized  to  cause 
the  removal  of  the  national  qnarantine  station  now  located  on  Ship  Island,  in  the 
Gulf  of  Mexico,  to  some  other  island  in  said  Gulf,  or  in  such  pass  in  the  Mississippi 
Delta  as  may  be  recommended  by  a  board  to  be  designated  by  him,  and  that  the 
necessary  quarantine  buildings  and  appliances  be  established  thereon ;  and  that  the 
sum  of  forty-five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  to  carry  out  the  purposes  of  this  act. 

Approved,  March  5, 1888. 


AN  ACT  to  provide  for  certain  of  the  moat  urgent  defloiencies  in  the  appropriations  for  the  service 
of  the  Government  for  the  fiscal  year  ending  June  thirtieth,  eighteen  nondred  and  eighty-eighi, 
and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  following  sums,  or  so  much  thereof  as  may  be  neces- 
sary, be,  and  the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury  not 
otherwise  appropriat-ed,  for  the  objects  hereinafter  expressed,  for  the  service  of  the 
fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-eight,  and  prior  years, 
namely : 


DISTRICT  OF  C0LUMBI4. 


Lncrba»£  or  Iv^ATJBR^sruf'ptY,  WAstiii^oToi*,  OlsTRicT  OP  CoLUittBt  A :  To  enable  the 
Secretary  of  War  to  complete  the  work  df  increasing  the  water-sdi^ply  of  the  cit^  of 
WsehisftOBy  inidif  the  act  eAtitl«d  "An  act  to  fnoreose  the  wat^r-eupply  of  the  city 
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of  Washington,  and  for  other  parposes,^'  approved  «)4ily  fifteenth,  eighteen  handled 
and  eigb^two,  namely:  For  completion  of  tining  of  the  tunnel,  two  handred  and 
ninety-seven  thousand  sevett  hundred  and  fifty  dollars;  for  completing  shafts,  west 
connection,  and  for  superintendence  and  engineering,  thirtv-seven  thousand  cwo  han- 
dred and  fifty  dollars  ;  and  for  general  oontingeucies  of  the  work,  twenty  thousand 
dollars ;  in  all,  three  hundred  and  fifty-five  thousand  dollars ;  all  of  said  work  to  be 
completed  by  November  first,  eighteen  hundred  and  eighty-eight ;  said  sum  to  be  sub- 
Jeot  to  all  the  provisions  and  restrictions  of  the  said  act  of  July  fiiteeth,  eighteen  han- 
dred and  eighty'-two,  and  of  the  act  approved  July  fifth,  eighteen  handred  and  eighty- 
f«>ar,  making  appropriations  for  the  expenses  of  the  government  of  the  District  of  Co- 
lumbia, as  to  its  apportionment  and  settlement  between  the  United  States  and  the 
District  of  Colombia,  and  the  refunding  thereof.  The  work  above  provided  for  to  be 
done  under  the  contract  heretofore  made  or  by  a  reletting,  as  in  the  discretion  of  the 
Secretary  of  War  shall  be  most  promotive  of  the  interest  of  the  Crovernment :  Pro- 
vid^f  That  no  contract  shall  be  made  at  prices  greater  than  the  prices  allowed  under 
contract  ander  which  work  has  been  heretofore  done  on*  said  tannel. 

WAR  DBPABTMEMT. 


BNGimSER  DEPARTMENT. 

ExAMiNATioKs  AND  SURVEYS  AT  SouTH  Pass,  MISSISSIPPI  RiVER :  Atinual  expenses 
of  ascertaining  the  depth  of  water  and  width  of  channel  secnred  and  maintained  from 
time  to  time  at  South  Fass  of  the  Mississippi  River,  to  enable  the  Secretary  of  War  to 
report  to  Congress  durlns  the  maintenance  of  the  work,  as  required  by  Congress, 
eight  thousand  eight  hundred  dollars. 

•  •  #  *  •  •  * 

Approved,  March  30,  1688. 


AN  ACT  to  correct  ftn  error  in  And  to  farther  amend  "An  »ot  to  anthorise  the  G-eor^ia  Faclflc  Rail- 
road Company  to  ooaatract  bridges  acrou  the  Sunflower,  Yasoo,  and  Tombigbee  Rivera,  in  Missia- 
•ippi,"  approved  March  third,  eighteen  handred  and  eighty-seven. 

Whereas  by  reason  of  a  clerical  error  in  the  copying  of  the  draft  of  a  bill  to  be  en- 
titled  *'  An  act  to  authorize  the  Georgia  Pacific  Railway  Company  to  construct  bridges 
across  the  Sunflower,  Yazoo,  and  Tombigbee  Rivers,  in  Mississippi,"  approved  March 
third,  eighteen  hundred  and  eighty-seven,  the  title  of  the  said  act,  and  the  enacting 
clauses  tnereof,  names  the  Georgia  Pacific  Railroad  Company  as  the  beneficiary  of  the 
said  act,  and  the  corporation  upon  whom  the  rights,  powers,  and  privileges  therein 
recited  are  conferred;  and 

Whereas  no  corporation  of  that  name  exists,  and  it  was  intended^  that  the  said 
rights,  powers,  and  privileges  should  be  conferred,  not  upon  the  Georgia  Paciflo  Rail- 
road Company,  but  upon  the  Georgia  Pacific  Railway  Company,  a  corporation  created 
and  existing  uuder  and  by  virtue  of  the  laws  of  the  States  of  Alabama  and  Missis- 
sippi; and 

Whereas  the  said  Georgia  Pacific  Railway  Company  is  the  true  and  only  beneficiary 
of  said  act,  and  since  the  passage  thereof,  has  been  using  all  the  means  in  its  power 
to  complete  its  plans  for  the  location  and  construction  of  bridges  across  the  rivers 
named  in  said  act,  in  accordance  with  the  recommendations  and  approval  of  the  Sec- 
retary of  War  and  the  Chief  of  Engineers  of  the  United  States  Army,  and  as  required 
by  the  laws  of  the  United  States;  and 

Whereas  by  section  three  of  said  act  it  is  provided  that  if  said  bridges  shall  not  be 
finished  within  two  years  from  the  passage  thereof,  the  rights  and  privileges  thereby 
granted  shall  be  null  and  void;  and 

Whereas  it  will  be  impossible  to  complete  the  plans,  location,  and  constraotion  of 
said  bridges  within  two  years  from  the  passage  of  said  act,  as  provided  therein : 
Therefore, 

Be  it  enacted  by  the  Senate  and  House  of  Repreeentatiree  of  the  United  States  of  Amtrioa 
ttt  Congress  assembled.  That  the  act  entitled  *'  An  act  to  authorize  the  Georgia  Pacific 
Railroad  Compauy  to  construct  bridges  across  the  Sunflower,  Yazoo,  and  Tombigbee 
Rivers,  in  Mississippi,''  approved  March  third,  eighteen  hundred  and  eighty-seven, 
be,  and  is  hereby,  amended  by  striking  from  the  title  and  enacting  clanses  thereof 
the  word  '^  railroad,"  wherever  it  occarsin  the  statement  of  the  name  of  the  corpora- 
tion therein  mentioned,  and  inserting,  iu  lieu  thereof,  the  word  '*  rail  way,"  so  as  to 
make  the  corporate  name  of  said  corperation  read,  '*  The  Georgia  Pacific  Railway 
Company,"  instead  of  '^Phe  Georgia  Pacific  Railroaa  Company." 
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ADd  by  striking  oat  the  words  **  two  years  from  the  passage  of  this  act/'  where 
they  oocnr  in  the  final  olaase  of  section  three  of  the  act,  and  inserting  the  words 
"  four  years  from  March  third,  eighteen  hundred  and  eighty-seven,"  in  lieu  thereof, 
so  as  to  make  said  final  olaase  read  as  follows:  ''And  if  said  bridges  shall  not  be 
finished  within  four  years  from  Maroh  third,  eighteen  hundred  and  eightynseven, 
the  rights  and  privileges  hereby.granted  shall  be  null  and  void.'' 

Approved,  April  2,  1888. 


AN  ACT  regnlating  the  constraction  of  bridges  over  the  Mosldogam  lUver,  In  Ohio. 

Be  it  enacted  by  the  Senate  and  Bouse  of  Eeprfeentatives  of  the  United  States  of  America 
in  Congress  assembled.  That  any  person  or  corporation  having  lawful  authority  to  erect 
a  bridge  or  bridges  across  the  Muskingum  River,  Ohio,  between  its  mouth  and  Dres- 
den, may  hereafter  erect  bridges  across  said  river  for  railroad  or  other  uses  upon 
compliance  with  the  provisions  and  requirements  of  this  act,  but  no  bridge  shall  be 
erected  across  said  river  which  does  not  comply  therewith. 

Sec.  2.  That  every  bridge  hereafter  erected  across  the  Muskingum  River,  Ohio, 
shall  have  its  axis  at  right  artgles  to  the  current  at  medium  and  high  stages,  and  its 
piers  shall  be  parallel  to  this  current.  No  riprap  or  other  outside  protection  for  in- 
Hofiicient  foundations  will  be  permitted  around  the  channel  piers,  and  all  coffer-dams, 
piling,  and  other  temporary  works  must  be  removed  by  the  owners  of  the  bridge  be- 
tore  it  is  open  to  traffic.  Every  such  bridge  may  be  buir  either  as  a  draw-bridge  or  as 
a  oontiunous  bridge;  If  built  as  a  draw- bridge,  the  draw  span  shall  give  two  clear 
openings,  raea^urMl  on  the  low  water  line,  of  eighty-feet,  and  smooth  crib  work  or 
masonry  shall  be  built  at  right  angles  to  th&  bridge  extending  up  stream  from  the 
pivot  pier,  a  distance 4>f  at  least  one  hundred  feet,  and  down  stream  the  same  dis- 
tance, ana  the  height  of  this  protection  pier  shall  not  be  less  than  four  feet  above 
highest  locking  stage.  The  channel  sides  of  the  channel  piers  shall  be  smoothly  cut; 
the  oorners  of  the  draw  piers  shall  be  rounded  to  a  radius  of  not  less  than  six  inches; 
there  shall  be  no  projecting  cornices  on  the  piers,  nor  projecting  footway  on  the  draw 
span;  the  .apparatus  for  swinging  the  draw  shall  be  sufficient  to  open  it  In  not  more 
than  five  minutes;  and  the  draw  shall  be  promptly  opened  on  signal.  The  location 
of  the  draw  span  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  if  the  bridge  be  built  as  a  continuous  bridge  it  shall  have  at  least  one 
channel  span,  the  center  of  which  shall  be  in  the  middle  of  the  channel  usually  run 
.  iu  high  stages  by  steamboats  descending  the  river  with  barges  or  rafts  in  tow ;  said 
channel  snan  to  have  a  clear  opening  of  two  hundred  and  fitly  feet,  measured  at  the 
low- water  line,  and  the  lowest  part  of  the  span  to  be  forty  feet  above  highest  navi- 
gable water,  as  determined  by  a  straight  line  connecting  the  tops  of  the  lower  lock 
gates  at  the  head  and  foot  of  the  pool  in  which  the  bridge  is  to  be  built.  The  other 
spans  may  have  such  grades  as  may  be  desired. 

Sec.  4.  That  whenever  any  duly  authorized  persons  or  corporations  shall  deter* 
mine  to  apply  to  the  Secretary  of  War  for  permission  to  build  a  bridge  across  che 
Muskingum  River,  they  shall  first  give  public  notice  of  said  intention  by  publication, 
once  a  week  for  four  week's,  in  newspapers  having  a  wide  circulation,  in  not  less  than 
two  newspapers  published  in  towns  on  the  Mtiskingnm  River  below  Dresden,  and  in 
not  less  than  two  newspapers  published  in  Pittsburgh.  They  shall  also  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawing  of  the 
bridge  and  piers,  and  a  map  of  the  locality,  on  the  scale  of  one  inch  to  one  hundred 
feet,  giving,  for  the  space  oi  one-quarter  of  a  mile  above  and  one-quarter  of  a  mile 
below  the  site  of  the  proposed  bridge,  the  topography  of  the  banks  ot  the  river,  the 
line  of  low  and  highest  navigable  water,  an  accurate  representation  of  the  bed  of 
the  river  by  contour  lines,  two  feet  apart,  determined  by  accurate  soundings;  and 
shall  also  snow  over  the  whole  width  of  this  part  of  the  river,  the  force  and  direc- 
tion of  the  currents  at  low  water,  and  at  high  navigable  stages,  by  triangulated  ob- 
Kcrvations  on  suitable  floats.  The  map  shall  also  show  the  location  of  all  bridges, 
locks,  and  dams,  coal  tipples,  breakwaters,  and  others  structures  within  the  high- 
water  lines  in  the  designated  area.  Said  map  and  drawings  shall  be  referred  to 
a  board  of  engineer  officers  or  to  the  eugineer  officer  in  charge  of  the  Muskinsum 
River  for  examination  and  report ;  and  said  board,  or  officer,  shall  visit  the  site  of  the 
proposed  bridge  and  shall  hold  a  public  session  at  some  convenient  point,  of  which 
public  session  due  notice  and  invitation  to  be  present  shall  be  given  to  all  interested 
parties;  and  if  said  board,  or  officer,  shall  report  the  site  as  unfavorable,  the  Secre- 
tary of  War,  is  authorized  to  require  that  such  changes  be  made  in  the  proposed 
bridge  by  lengthening  the  spans,  or  by  the  addition  of  guiding  dikes  or  other  auxil- 
iary works^  or  by  botn,  or  by  increasing  the  height,  or  by  such  other  modifications  as 
will  make  the  bridge  as  safe  for  navigation  as  if  built  in  a  favorable  part  ot  the  river; 
and  no  bridge  shall  be  begun  until  the  plans  have  been  approved  by  the  Secretary 
of  War. 
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Sec.  5.  That  in  case  the  location  of  the  proposed  bridge  crosses  the  river  at  the  site  of 
one  of  the  lateral  canals,  and  the  main  bridge  is  over  a  part  of  the  river  that  is  not 
navigable,  the  provisions  of  the  foregoing  sections  are  so  far  modified  that  the  protec- 
tion piers  above  and  below  the  pivot-pier  of  the  draw  may  be  replaced  by  piling,  or 
similar  approved  construction,  and  in  case  of  a  continuous  bridge,  the  span  over  the 
rnnal  need  not  exceed  the  width  of  the  canal  measured  between  the  tops  of  its  banks. 
The  current  observation  may  also  be  omitted. 

Sec.  6.  That  all  parties  owning,  occupying,  or  operating  bridges  over  the  Huskin- 
gum  River  shall  maintain  for  the  security  ot  navigatiou,  at  their  own  expense,  from 
sunset  to  sunrise,  throughout  the  year,  such  lights  on  their  bridges,  as  may  be  re- 
quired by  the  Light-House  Boanl,  or  the  United  States  engineer  ofiioerin  charge  of 
said  river,  and  during  the  construction  of  any  bridge  under  this  act  such  lights  and 
buoys  shall  be  kept  on  coffer-dams,  cribs,  piling,  floating  craft«,  rafts,  and  so  forth, 
used  in  the  construction  of  the  bndge,  as  may  be  necessary  for  the  security  of  naviga- 
tion. 

Sec.  7.  That  the  officers  and  crews  of  all  vessels,  boats,  or  rafts  navigating  the  Mas- 
kingum  River,  shall  be  required  to  regulate  the  use  of  said  vessels,  and  of  any*  pi  pes 
or  chimneys  belonging  thereto,  so  as  not  to  interfere  with  the  construction  of  any  of 
the  bridges  authorized  by  the  provisions  of  this  act. 

Sbc.  8.  That  tiny  bridge  conntructed  under  this  act  and  according  to  its  limitation, 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon' 
which  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rat«  per  mile  paid 
for  transportation  over  the  railroads  or  public  highways  leading  to  the  said  bridges; 
and  the  United  States  shall  have  the  right  of  way  for  telegraph  or  telephone  porpoaea 
across  any  such  bridge;  and  in  case  of  any  litigation  arising  from  any  allegcMl  ob- 
stmctionto  the  navigation  of  said  Moskiuj^nm  River  created  by  the  construction  of 
any  bridge  under  this  act  the  cause  or  question  arising  may  be  tried  before  the  cironit 
or  district  court  of  the  United  States  for  the  eastern  division  of  the  southern  district 
of  Ohio. 

Sbc.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  so  as  to  prevent  or  remove 
all  material  obstructions  to  the  navigation  of  said  river  by  the  future  construction  of 
bridges  is  hereby  expressly  reservMl,  without  any  liability  of  the  Government  f»r 
damages  on  account  of  the  alterations  or  amendment  of  this  act,  or  on  account  of  the 
prevention,  or  requiring  the  removal  of  any  such  obstructions ;  and  the  entire  removal 
of  said  bridge  after  its  construction,  or  any  change  in  the  construction  thereof  or 
any  alteration  of  any  such  bridge  that  may  be  directed,  at  any  time  by  the  Secretary 
of  War,  shall  be  made  at  the  cost  and  expense  of  the  owners  thereof. 

Approved,  April  2,  1886. 


AN  ACT  autkorixing  the  Little  Rock  and  Alexandria  RaUway  Company  to  baild  certain  bridges  in  the 

State  of  Arkansas. 

Be  it  enacted  hy  the  Senate  and  House  of  Represenlativea  of  the  United  States  of  America 
in  Congress  assetnbledy  That  the  Little  Rock  and  Alexandria  Railway  Company  in  Ar- 
kansas and  Louisiaua,  a  corporation  duly  and  legally  organized  and  existiuic  nnder 
and  by  virtue  of  the  laws  of  the  said  States,  its  successors  or  assigns,  be,  and  is  hereby, 
authorized  to  coustruct  and  maintain  a  bridge,  and  approaches  thereto,  over  the 
Ouachita  River,  in  Union  County,  in  the  State  of  Arkansas  near  Wilmington,  at  the 

Soint  where  said  company's  line  of  railway  as  projected  crosses  said  ri\  3r;  and  also  a 
ridge,  and  approaches  thereto,  over  the  Saline  River,  in  the  State  of  Arkansas,  at 
the  point  where  said  company's  line  of  railway  as  now  projected  crosses  said  river. 
Said  bridges  shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and  at 
the  option  of  said  company  by  which  it  may  be  built,  n>ay  be  used  for  the  passage  of 
wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot-passengeni, 
for  such  reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the  Secre- 
tary of  War.  That  if  the  said  bridges,  or  either  of  them,  over  the  said  Ouachita  and 
Saline  riyers  shall  be  made  with  unbroken  and  continuous  spans  there  shall  be  at 
least  one  span  of  a  height  of  not  less  than  eighty  feet  above  low  water  and  fifty  feet 
above  highest  water,  as  understood  at  the  point  of  location,  measured  to  the  low- 
est part  of  the  superstructure  of  said  bridge;  and  said  span  shall  have  a  clear 
opening  of  at  least  two  hundred  feet  between  the  piers,  measured  at  right  angles  U^ 
the  current,  and  shall  be  over  the  main  channel  of  the  river,  and  the  bridge  or  bridgm 
shall  be  at  right  angles  to,  and  the  piers  parallel  with,  the  current  of  the  river.  And 
If  the  bridges,  or  either  of  them,  over  the  said  Saline  and  Onaohita  rivers,  shall  be 
constructed  as  draw  or  pivot  bridges,  the  draw  or  pivot  piers  shall  be  over  the  main 
channel  of  the  river  at  an  accessible  navigable  point,  and  the  openings  on  each  aide 
of  the  pivot-pier  shall  not  be  less  than  one  hundred  and  thirty  feet  in  the  clear,  un- 
less otherwise  expressly  directed  by  the  Secretary  of  War,  and  if  so  directed  shall  b« 
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according  to  such  direction,  and,  as  nearly  as  practicable,  the  said  openings  shall  be 
accessible  at  all  stages  of  water,  and  the  spans  shall  not  be  less  than  ten  feet  above 
extteme  high  water,  as  understood  at  the  point  of  location,  to  the  lowest  part  of  the 
saperstmctnre  of  the  bridge,  and  the  piers  and  draw-rests  shall  be  parallel  with,  and 
the  bridge  or  bridges  at  right  angles  to,  the  cnrrent  of  the  river  or  rivers;  and  no 
riprap  or  other  outside  protection  for  imperfect  fonndations  shall  be  permitted  to  ap- 
proacn  nearer  than  four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or 
otherwise  to  encroach  upon  the  channel-ways  provided  for  in  this  act;  and  all  and 
each  of  said  draws  shall  be  opened  promptly  upon  reasonable  signal  for  the  passing 
of  boats;  and  said  company  shall  maintain,  at  its  own  expense,  from  sunset  till  sun- 
rise, such  lights  or  other  signals  on  said  bridges  as  the  Light-House  Board  may  pre- 
scribe. 

Sec.  2.  That  any  bridge  bnilt  under  this  act,  and  subject  to  its  limitations,  shall  be  a 
lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highv^ays  leading  to  the  said  bridge; 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States. 

Sec.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navig[atiou 
of  said  rivers;  and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of 
the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  or  bridges  to  be  made  as  will  effectually  obviate 
snch  obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be 
removed  at  the  exx>en8e  of  the  owner  or  owners  of  said  bridge.  And  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation 
of  said  river  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought 
in  the  circuit  court  of  the  United  States  for  the  State  of  Arkansas,  in  which  any  por- 
tion of  said  obstruction  or  bridge  may  be  located:  Provided^  That  nothing  in  this  act 
shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing 
in  reference  to  the  protection  of  the  navigation  of  rivers  or  to  exempt  said  bridges 
from  the  operation  of  the  same. 

Sec.  4.  That  all  railway  companies  desiring  the  use  of  said  bridges,  or  either  of 
them,  shall  have  and  be  entitlea  to  equal  rights  and  privileges  relative  to  the  passage 
of  railway  trains  over  the  same  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use. 

Sec.  5.  That  the  bridges  authorized  to  be  constructe<l  under  this  act  shall  be  built 
and  located  under  and  subject  to  snch  regulations  for  the  security  of  navigation  of 
said  rivers  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  said  bridges,  and  each  of  them,  and  a  map  of 
the  location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  river,  the  shore- lines  at  high  and  low 
water,  the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges, 
and  shall  furnish  such  other  information  as  may  be  required  for  a  full  and  satisfactory 
understanding  of  the  snbject;  and  until  the  said  plan  and  location  of  the  bridge  or 
bridges  are  approved  by  the  Secretary  of  War  the  bridge  or  bridges  shall  not  be  built; 
and  should  any  change  be  made  in  the  plan  of  said  bridges,  or  either  of  them,  during 
the  progress  of  construction,  such  change  shall  be  subject  to  the  approval  of  the  Sec- 
retary of  War.  And  the  said  structure  shall  be  changed  at  the  cost  and  expense  of 
the  owners  thereof,  from  time  to  time,  as  the  Secretary  of  War  may  direct,  or  the 
whole  of  said  structure  may  be  removed  at  the  expense  of  the  owners  thereof,  if  the 
Secretary  of  War  may,  at  any  time,  so  direct,  so  as  to  preserve  the  free  and  convenient 
navigation  of  said  rivers,  and  the  authority  to  erect  and  continue  any  and  all  of  said 
bridges  shall  be  snbject  to  revocation  by  law  whenever  the  public  good  shall,  in  the 
Judgment  of  the  Secretary  of  War,  so  require. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  pot  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  April  4, 1888. 


AN  ACT  to  aathorlM  the  conatractioD  of  bridges  over  the  risers  Saint  Mary's,  Sat  ilia,  Little  SatiUa, 
and  Crooked,  in  the  States  of  Georgia  and  Florida. 

Be  it  enacted  by  the  Senate  and  House  of  Represenlatites  of  the  United  States  in  Congress 
assembled,  That  the  Jacksonville  and  East  Tennessee  Railroad  Company  be,  and  are 
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hereby,  authorized  to  constmct  a  bridge  over  the  river  Saint  Mary's,  in  the  coanty 
of  Camden  and  State  of  Georgia,  and  in  the  coanty  of  Nassaa  and  State  of  Florida,  at 
the  point  where  said  railroads  cross  said  river. 

Sec.  2.  That  the  Jacksonville  and  East  Tennessee  Railroad  Company  be,  and  is 
hereby,  authorized  to  construct  a  bridge  over  the  river  Satilla,  in  the  county  of  Cam* 
den,  in  the  State  of  Georgia,  at  the  point  where  said  railroad  crosses  said  river. 

Sec.  3.  That  said  bridges  shall  be  so  constructed,  either  by  draw,  span,  or  other- 
wise, so  that  a  free  and  unobstructed  passage  may  be  secured  to  all  vessels  and  other 
water-craft  navigating  said  rivers. 

Sec.  4.  That  the  said  Jacksonville  and  East  Tennessee  Railroad  Company  be,  and  is 
hereby,  authorized  to  construct  fixed  bridges  over  the  Little  Satilla  River,  between 
the  counties  of  Camden  and  Glynn,  and  over  Crooked  River,  in  the  county  of  Cam- 
den, in  said  State  of  Georgia,  at  the  points  selected  by  said  company  where  said  rail- 
road crosses  said  rivers,  with  one  span,  and  to  make  said  bridges  of  such  height  as 
they  may  see  fit :  Provided,  That  the  heieht  be  sufficient  to  permit  the  passage  of  tim- 
ber rafta  and  other  vessels  navigating  said  rivers  under  said  bridges. 

Sec.  5.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight  pass  • 
ing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  the  rail- 
road or  public  highways  leading  to  the  said  bridge;  and  it  shall  enjov  the  rights  and 
privileges  of  other  post-roads  in  the  United  States ;  and  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United  States  shall 
have  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal-telegraph 
purposes. 

Sec.  6.  That  if  any  of  the  said  bridges  authorized  to  be  constructed  by  this  act 
shall  be  constructed  as  a  draw-bridge,  the  draw  shall  be  opened  promptly  upon  rea- 
sonable signal  for  the  passage  of  boats;  and  said  company  or  corporation  shall  main- 
tain, at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or  other  signals  on  said 
bridge  or  bridges  as  the  Light-House  Bos  rd  shall  prescribe.  No  bridge  shall  be  erected 
or  maintained  under  the  authority  of  this  act  which  shall  at  any  time  substantially 
or  materially  obstruct  the  free  navigation  of  said  river ;  and  if  any  bridge  erected 
under  such  authority  shall^  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navi- 
gation, he  is  hereby  authorized  to  cause  such  change  or  alteration  of  said  bridge  to  be 
made  as  will  effectually  obviate  such  obstruction ;  and  all  such  obstructions  shall  be  re- 
moved and  alterations  made  at  the  expense  of  the  owner  or  owners  of  said  bridge :  Pro- 
videdf  That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  pro- 
visions of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  riyem, 
or  to  exempt  this  bridge  erected  under  this  act  from  the  operation  of  the  same. 

Sec.  7.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  usin^  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  oi  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  8.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  said  com- 
pany or  corporation  shall  submit  to  the  Secretary  of  War  a  design  and  drawingxi  of 
said  bridge  to  be  erected,  for  his  examination  and  approval,  and  a  map  of  its  location, 
and  shall  furnish  such  other  information  as  may  be  required  for  a  full  and  satisfactory 
understanding  of  the  subject,  and  in  all  things  shall  be  subject  to  such  rules  and  regu- 
lations as  may  be  prescribed  by  the  Secretary  of  War ;  and  until  said  plan  and  loca- 
tion of  said  bridge  or  bridges  are  approved  by  the  Secretary  of  War  said  bridge  or 
bridges  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of  any  bridge 
authorized  to  be  constructed  by  this  act,  during  the  progress  of  the  work  of  construc- 
tion, such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  9.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
therein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  10.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly 
reserved ;  and  the  right  to  require  any  changes  in  said  structures,  or  tneir  entire 
removal,  at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall 
decide  that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  April  9, 1888. 
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AN  A.CT  authorising  the  ooDStruction  of  a  bridge  aoroM  the  Tenneaaee  Sirer  at  Chattanooga,  Ten- 
nessee. 

Be  it  enacted  by  the  Senate  and  House  of  RepreseniaHtes  of  ths  United  States  of  America 
in  Congress  assembled,  That  the  consent  of  Congress  is  hereby  given  to  the  Chatta- 
nooga Bridge  Company,  a  corporation  organized  under  the  laws  of  the  State  of  Ten- 
nessee, haying  its  principal  office  at  Chattanooga,  in  said  State,  and  to  its  successors 
or  assigns,  to  uuild,  constrnoti  and  maintain  a  bridge,  as  hereinafter  described,  across 
the  Tennessee  River  at  Chattanooga,  in  the  State  of  Tennessee,  the  southern  terminus 
of  said  bridge  to  bo  at  some  point  between  the  west  line  of  Market  street  and  the  east 
line  of  Georgia  avenne  of  said  city,  and  the  bridge  to  be  constructed  at  right  anglcH 
to  said  stream  to  a  point  on  the  north  side  thereoE  Said  bridge  shall  be  constructed 
to  provide  for  the  passage  of  street  oars,  wagons,  and  vehicles,  and  the  transit  of 
animals  and  foot-passengers,  and  equal  facilities  for  passage  across  said  bridge  shall 
be  afforded  to  all  wagons  and  vehicles  and  the  oars  of  all  street  car  companies. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for  the  trans- 
portation over  the  highways  leading  to  said  bridge;  and  it  shall  enjoy  the  rights  and 
privileges  of  other  post-routes  in  the  United  States,  and  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United  States  shall 
have  the  right  of  way  across  said  bridge  and  its  approaches  for  postal-telegraph  pur- 
poses. 

Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  continuous  spans,  the 
two  main  spans  thereof  shall  be  over  the  main  chaunels  of  the  river,  and  not  less 
than  three  hundred  feet  each  in  length  in  the  clear,  and  the  remaining  spans  shall 
not  be  less  than  two  hundred  feet  each  in  length  in  the  clear.  The  lowest  part  of  the 
superstructure  of  the  south  span  of  said  bridge  shall  not  be  less  than  one  hundred 
feet  and  the  remaining  spans  not  less  than  ninety  feet  above  low-water  mark,  as  un- 
derstood at  the  point  of  location,  and  the  bridge  shall  be  at  right  angles  to  and  its 
piers  parallel  to  the  current  of  the  river:  Provided,  That  if  any  bridge  built  under 
this  act  shall  be  constructed  as  a  pivot  draw-bridge,  its  draw  shall  be  over  the  main 
channel  at  an  accessible  and  the  best  navigable  point,  and  with  spans  giving  a  clear 
water-way,  measured  at  the  lowest  stage  of  water  known  at  the  locality,  of  not  less 
than  one  hundred  and  sixty  feet  in  the  clear  on  each  side  of  the  central  or  pivot  pier 
of  the  draw;  the  main  unbroken  span  of  the  bridge  shall  not  be  less  than  three 
hundred  feet  in  the  clear,  and  the  remaining  spans  not  less  than  two  hundred  feet 
each  in  the  clear,  and  the  lowest  part  of  the  snperstracture  of  all  the  principal  spans 
shall  not  be  less  than  seventy-five  feet  above  low- water  mark,  a*)  understood  at  the 
point  of  location,  and  the  piers  of  said  bridge  shall  be  parallel  to,  and  the  bridge  it- 
self at  right  angles  to,  the  current  of  the  river :  Provided^  That  said  draw  shall  be 
opened  promptly  upon  reasonable  signals  for  the  passage  of  boats  or  vessels;  and 
said  corporation  shall  maintain  at  its  own  expense,  from  sunset  to  sunrise,  such  light 
or  other  signals  as  the  Light- House  Board  shall  prescribe. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  bo  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  navigation 
of  said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  -object  the 
said  company  or  corporation  shall  submit  to  the  Secretary  of  War  for  his  examination 
and  approval  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river;  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the  plans  of 
said  bridge  during  the  progress  of  construction,  such  change  sh^  11  be  subject  to  the  ap- 
proval of  the  Secretary  of  War.  Said  company  shall  be  allowed  to  charge  reasonable 
tolls  for  transit  over  saitl  bridge,  but  the  Secretary  of  War  shall  have  the  right  from 
time  to  time  to  revise*,  prescrtbu,  and  dHterniiiie  such  rates  or  tolls. 

Sec.  5.  The  right  to  alter,  a-nend,  «>r  repeal  this  act,  mo  as  to  prevent  or  remove  all 
material  and  substantial  obstructions  to  the  navigation  of  saih  river  by  the  construc- 
tion of  said  bridge  is  hereby  expressly  reserved  ;  and  any  alteration  or  change  that 
may  be  reqnired  by  the  Secretary  of  War  in  the  bridge  constructed  under  this  act,  or 
the  entire  removal  thereof,  shall  be  made  by  the  corporation  or  party  owning  or  con- 
trolling the  same  at  its  own  expense.  If  any  litigation  shall  be  necessary  for  the  pur- 
pose of  enforcing  the  requirements  of  the  War  Department  as  to  altering  said  bridge 
or  removing  the  whole  structure,  the  same  shall  be  h:v<l  in  the  circuit  court  of  the 
JLIuitc^  States  within  whose  jurisdiction  the  bridge  or  any  part  thereof  is  located.    If 
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the  confltniction  of  said  bridge  sliall  not  be  commenced  witliiQ  two  and  completed 
within  four  years  after  the  pasHage  of  this  act,  all  privileges  conferred  hereby,  and  this 
act,  shall  become  null  and  void. 
Approved,  April  20,  1888. 


AN  ACT  to  Mithorize  the  eonatracUoii  of  &  bridg«  aoroM  the  Missisaippl  Hirer  at  Memphis,  Ten- 


Be  it  enacted  by  the  Senate  and  Honee  of  Representatives  of  the  United  States  of  America 
in  Congress  asseinbled,  That  the  Kansas  City  and  Memphis  Railway  and  Bridge  Com- 
pany, a  corporation  created  and  organized  under  and  by  virtue  of  the  laws  of  the 
State  of  ArkaosaH,  its  successors  and  assigns,  be,  and  the  same  are  hereby,  author- 
ized and  empowered  to  erect,  construct,  and  maintain  a  bridge  over  the  Mississippi 
River,  from  or  near  the  town  of  Hopetield,  in  the  State  of  Arkansas,  to  or  near  ibe 
taxing  district  of  Shelby  County,  commonly  known  as  the  city  of  Memphis,  in  the 
State  of  Tenne8s<^.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of 
railway  trains,  aud  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and, 
at  the  option  of  the  corporation  by  which  it  may  be  built,  for  foot-passengers,  for 
such  reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the  Secretary 
of  War. 

Sbc.  2,  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  aud  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  rauuitionsof  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge, 
and  it  shall  enjoy  the  rights  and  nrivileges  of  other  post-roads  in  the  United  States. 

Sec.  3.  That  the  said  bridge  snail  be  made  with  unbroken  and  continaous  spans. 
Before  approving  the  plans  for  said  bridge,  the  Secretary  of  War  shall  order  three 
engineer  oiBcers  from  the  Engineer  Bureau  to  be  detailed  to  the  duty  of  examining, 
by  actual  inspection,  the  locality  where  said  bridge  is  to  be  built,  and  to  report  what 
shall  be  the  length  of  the  main  channel-span  and  of  the  other  spans:  Provided,  That 
the  main  channel-span  shall  in  no  event  be  less  than  seven  huuared  feet  in  length,  or 
the  other  spans  less  than  six  hundred  feet  each  in  length ;  and  if  the  report  of  said 
officers  shall  be  approved  by  the  Secretary  of  War,  the  spans  of  said  bridge  shall  be 
of  the  length  so  required.  The  lowest  part  of  the  superstructure  of  said  bridge  shall 
be  at  least  seventy -live  feet  above  extreme  hi^h- water  mark,  as  understood  at  the 
point  of  location,  and  the  bridge  shall  be  at  right  angles  to,  and  its  piers  parallel 
with,  the  current  of  the  river.  No  bridge  shall  be  erected  or  maintained  under  the 
authority  of  this  act  which  «hall  at  any  time  substantially  or  materially  obstruct  the 
free  navij^ation  of  said  river;  and  if  any  bridge  erected  under  such  authority  shall, 
in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  author- 
ized to  cause  such  change  or  alteration  of  said  bridge  to  be  made  as  will  eneotoally 
obviate  such  obstruction;  and  all  such  alterations  shall  be  made  and  all  such  ob- 
structions be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge  ;  and  in 
case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free 
navigation  of  said  river  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may 
bo  bi-ought  in  the  circuit  court  of  the  United  States  within  whose  Jurisdiction  any 
portion  of  said  obstruction  or  bridge  may  be  located:  ProHded  further ^  That  nothing 
in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law 
now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt 
this  bridge  from  the  operation  of  the  same. 

iSKC.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use;  and  In  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  aud  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  of  War,  upon  reasonable  notice  to  the  parties  in  interest  and  upon  con- 
sideration of  such  allegations  and  proofs  as  may  be  submitted  to  him.  But  the  last 
foregoing  provision  shall  not  be  held  to  exclude  the  ordinary  jurisdiotion  of  the  courts 
of  the  United  States  in  such  cases. 

Sbc.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  tlii»  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  proscribe  ;  aud  to  secure  that  objeet,  the  said 
companies  or  corporationn  Hhall  submit  to  the  Secretary  of  Wdv,  fur  his  examination 
and  approval,  a  ae«iigu  and  drawings  of  the  bridge  aud  a  map  of  the  location,  giving, 
for  the  space  of  two  milos  above  and  two  miles  below  the  propQ|e^\  \oQ^tiw,  the  to- 
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pography  of  the  banks  of  tlie  river,  the  Bhore-Iines  at  extreme  high  and  low  water, 
the  direction  and  Btrength  of  the  currents  at  all  stages,  and  the  soundings  accurately 
showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  may  be  required  for  a  full  and  satisfactory  understand- 
iug  of  the  subject;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War,  the  bridge  shall  not  be  built  or  commencea  ;  and  should  any 
change  be  made  in  the  plans  of  said  bridge  during  the  progress  of  construction,  such 
change  shall  be  subject  to  approval  of  the  Secretary  of  War,  and  shall  not  be  made 
or  commenced  until  the  same  is  so  approved. 

Sec.  6.  That  it  shall  be  the  duty  ot  the  Secretary  of  War,  on  satisfactory  proof  that 
a  necessity  exists  therefor,  to  require  the  company  or  persons  owning  said  bridge  to 
cause  such  aids  to  the  passage  of  said  bridge  to  be  constructed,  placed,  and  maintained 
at  their  own  cost  and  expense,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable 
and  proper  structures  for  the  guiding  of  rafts,  steam-boats,  and  other  water-craft 
safely  through  the  passage-way,  as  shall  be  specified  id  his  order  in  that  behalf;  and 
on  failure  of  the  company  or  persons  aforesaid  to  make  and  establish  and  maiutaiu 
such  additional  structures  within  a  reasonable  time,  the  said  Secretary  may  cause  the 
said  bridge  to  be  removed  at  the  expense  of  the  owners  thereof  or  may  proceed  to 
cause  the  same  to  be  built  or  made  at  the  expense  of  the  owners  of  said  bridge  and  in 
that  case  shall  refer  the  matter. without  delay  to  the  Attorney-General  of  the  United 
States,  whose  duty  it  shall  be  to  institute,  in  the  name  of  the  United  States,  proceed- 
ings in  any  circuit  court  of  the  United  States  within  whose  juriMiotion  such  bridge 
or  any  part  thereof  is  located,  for  the  recovery  of  the  amount  so  expended  by  the  Gov- 
ernment and  all  costs  of  such  proceedings;  and  all  moneys  accruing  from  such  pro- 
ceedings shall  be  covered  into  the  Treasury  of  the  United  States. 

Sec.  7.  That  if  the  construction  of  the  bridge  hereby  authorized  shall  not  be  com- 
menced within  one  year  from  the  time  this  act  takes  effect,  and  be  completed  within 
four  years  after  the  same  date,  then  this  act  shall  be  void,  and  all  rights  hereby  con- 
ferred shaU  cease  and  determine. 

Sec.  8.  That  an  act  entitled  ''An  act  to  authorize  the  construction  of  a  bridge 
across  the  Mississippi  River  at  Memphis,  Tennessee,"  approved  February  twenty- 
sixth,  eighteen  hundred  and  eighty-five,  be,  and  the  same  is*hereby,  repealed. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal, 
at  the  expense  of  the  owners,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interests  require  it,  is  also  expressly  reserved. 

Approved,  April  24,  1888. 


AX  ACT  to  facilitate  the  proseoation  of  worka  projected  for  the  iinprovenieiit  of  rivers  and  harbors. 

Be  it  enacted  bif  the  Senate  and  ffouae  of  Representatives  of  the  United  States  of  America 
in  Congress  assembltdj  That  the  Secretary  of  War  may  cause  proceedings  to  be  insti  tuted, 
in  the  name  of  the  United  States,  in  any  court  having  Jurisdiction  of  such  proceed- 
ings, for  the  acquirement  by  coudemnation  of  any  land,  right  of  way,  or  material 
needed  to  enable  him  to  maintain,  operate  or  prosecute  works  for  the  improvement  of 
rivers  and  harbors  for  which  provision  has  been  made  by  law ;  such  proceedings  to 
be  prosecuted  in  accordance  with  the  laws  relating  to  suits  for  the  condemnation  of 
property  of  the  States  wherein  the  proceedings  may  be  instituted :  Provided,  however, 
That  when  the  owner  of  such  land,  right  of  way,  or  material  shall  fix  a  price  for  the 
same,  which  in  the  opinion  of  the  Secretary  of  War,  shall  be  reasonable,  he  may  pur- 
chase the  same  at  such  price  without  further  delay:  And  provided  further.  That  the 
Secretary  of  War  is  hereby  authorized  to  accept  donations  of  lands  or  materials  re- 
quired for  the  maintenance  or  prosecution  of  such  works. 

Approved,  April  24, 1688. 


AN  ACT  aathorizlng  the  Kanaan  City.  Texarkana  and  Galf  Railway  Company  to  bridge  the  Red  and 
Little  Rivers,  in  the  State  of  Arkansas. 

Be  it  enacted  hkj  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  a^isembled.  That  the  Kansas  City,  Texarkaiia  and  Gulf  Railway  Company, 
its  successors  or  assigns,  be,  and  is  hereby,  authorized  to  construct  and  inaintaiu'a 
railway  bridge,  and  approaches  thereto,  over  and  across  Ked  River,  in  the  State  of 
Arkansas,  at  or  near  the  point  where  the  eastern  boundary  line  of  the  State  of  Texas 
intersects  the  said  river  and  the  State  line  of  the  State  of  Arkans:vs;  and  also  a  railway 
bridge,  and  approaches  thereto,  over  and  across  Little  River,  in  the  said  State  of  Ar- 
kanaas,  at  such  point  as  may  be  selected  by  said  railway  company  fbr  crossing  said 
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rirer  with  its  railroad  line.  Said  bridges  sball  be  coastrdcted  to  provide  for  tbe  pas- 
sage of  railway  trains,  and,  at  the  option  of  said  company,  may  be  used  for  the  pas- 
sage of  wagons  And  Yehiclee  of  all  kinds,  for  tbe  transit  of  animals,  and  for  foot-passen- 
gers, for  snch  reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the 
Keeretary  of  War.  That  if  the  said  bridges,  or  either  of  them,  over  the  said  rivers, 
shall  be  made  with  nnbroken  and  continnoos  spans,  there  shall  be  at  least  one  span 
of  a  height  of  not  less  than  eighty  feet  above  low  water  or  fifty  feet  above  highest 
water,  as  understood  at  the  point  of  location,  measured  to  the  lowest  part  of  thesuper- 
stmctureof  raid  bridge;  and  said  span  shall  have  a  clear  opening  of  at  least  two 
hundred  feet  between  the  piers,  measured  at  right  angles  to  the  current,  and  shall  be 
over  the  main  channel  of  the  river,  and  the  bridge  or  bridges  shall  be  at  right  anfles 
to,  and  the  piers  parallel  with,  tbe  current  of  the  river.  And  if  the  bridges,  or  either 
of  them,  over  the  said  rivers,  shall  be  constructed  as  draw  or  pivot  bridges,  the  draw 
or  pivot  pier  shall  be  over  the  main  channel  of  the  rivef  at  an  accessible  navinble 

Soint,  and  the  openings  on  each  side  of  the  pivot-pier  shall  not  be  less  than  one  iiun- 
red  and  thirty  feet  in  the  clear,  unless  otherwise  expressly  directed  by  the  Secretary 
of  War,  and  if  so  directed  shall  be  according  to  snch  direction,  and,  as  nearly  as 
practicable,  the  said  openings  shall  be  accessible  at  all  stages  of  water,  and  the  spans 
shall  be  not  less  than  ten  feet  above  extreme  high  water,  as  understood  at  the  point 
of  location,  to  the  lowest  part  of  the  snperstntctnre  of  the  bridge,  and  the  piers  and 
draw  rests  shall  be  parallel  with,  and  toe  bridge  or  bridges  at  right  angles  to,  tbe 
current  of  the  river  or  rivers ;  and  no  riprap  or  other  outside  protection  for  imperfect 
foundations  shall  be  permitted  to  approach  nearer  than  four  feet  to  the  surface  of  the 
water  at 'its  extreme  low  stage,  or  otherwise  to  encroach  upon  the  channel- ways  pro- 
vided for  in  this  act ;  and  all  and  each  of  said  draws  shall  be  opened  promptly  npon 
reasonable  signal  for  tbe  passing  of  boats;  and  said  company  shall  maintain,  at  its 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridges  as 
tbe  Light-House  Board  may  prescribe. 

Sec.  2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  npon  which 
also  no  higher  charge  shall  be  made  for  the  trausmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge; 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States. 

Skc.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  auihority  of  this 
act  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  rivers;  and  if  any  bridge  ereot^il  under  sucb  authority  shall,  in  the  opinion 
of  the  Secretary  of  War,  obstruct  snch  navigation,  be  is  hereby  authorized  to  cause 
such  change  or  alteration  of  said  bridge  or  bridges  to  be  made  as  will  efiectnally  ob- 
viate such  obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstruc- 
tions be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge.  And  iu  case 
of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navi- 

f Ration  of  said  river,  caused  or  alleged  to  be  caused  liy  said  bridge,  the  case  may  be 
irought  in  the  district  court  of  the  United  States  for  the  State  of  Arkansas  in  whose 
jurisdiction  any  portion  of  said  obstruction  or  bridge  may  be  located :  Provided,  That 
nothing  in  this  act  shall  be  so  construed  as  t^  repeal  or  modify  any  of  the  provisions 
of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers  or  to 
exempt  said  bridges  from  the  operation  of  the  same. 

Skc.  4.  That  all  railway  companies  desiring  the  use  of  said  bridges,  or  either  of  them, 
shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  rail- 
way trains  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  rea- 
sonable compensation  for  such  use. 

Sec.  5.  That  the  bridges  authorized  to  be  constructed  under  this  act  shall  be  bnilt 
and  located  under  and  subject  to  snch  regulations  for  the  security  of  navigation  of 
said  rivers  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  said  bridges,  and  each  of  them,  and  a  map  of  the 
location,  giving,  for  the  space  of  one  mile  above  and  bne  mile  below  the  proposed  lo- 
cation, the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water, 
the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately 
showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  may  be  reauired  for  a  full  and  satisfactory  under- 
standing of  the  subject;  and  until  the  said  plan  and  location  of  the  bridge  or  bridges 
are  approved  by  the  Secretary  of  War  the  bridge  or  bridges  shall  not  be  bulk ;  and 
should  any  change  be  made  in  the  plan  of  said  bridges,  or  either  of  them,  during  the 
progress  of  construction,  such  change  shall  be  subject  to  approval  of  tbe  Secretary  of 
War;  and  the  said  structures  shall  be  chansed  at  the  cost  and  expense  of  the  owners 
thereof,  from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  .is  to  preserve  the 
free  and  convenient  navigation  of  said  rivers ;  and  thu  authority  to  erect  and  continue 
any  and  all  of  said  bridges  shall  be  subject  to  revocation  by  the  Seureta^ry  of  War  when- 
ever the  public  good,  in  bis  judgment,  so  requires. 
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Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
nerved. 

Skc.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge  or 
bridges  herein  authorized  be  not  commenced  within  one  year  and  completed  within 
three  years  from  the  approval  of  this  act. 

Approved,  May  1, 1888. 


AN  ACT  to  authorize  the  city  of  Chicago  to  erect  a  crib  in  Lake  Michigan  for  vrater-works  pur- 

poseft. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Slates  of  America 
in  Congress  assembledy  That  the  consent  of  Congress  is  hereby  given  to  the  city  of 
Chicago,  county  of  Cook,  State  of  Illinois,  to  extend  a  tunnei,  or  inlot  pipes,  into  Lake 
Michigan,  so  far  as  may  be  deemed  necessary,  to  insure  a  supply  of  pure  water  and 
to  erect  a  pier  or  piers  and  crib  in  the  navigable  waters  of  said  lake,  for  the  making; 
preserving  and  working  of  said  aqnedncts  or  pipes  or  tnnnel,  the  plan  and  location 
thereof  to  be  snbject  to  the  approval  of  the  Secretary  of  War:  Provided,  Thiit  said 
city  shall  furnish  and  maintain  at  its  own  expense,  such  beacon-lights  or  other  signals 
on  such  piers  or  crib,  as  the  Light-House  Board  shall  presenile. 

Approved,  May  9, 1888. 


AN  ACT  to  amend  an  act  to  aathorlse  the  constmction  of  a  bridge  across  the  Eastern  Branch  of  the 
Potomac  RfTer  at  the  foot  of  Pennsylvania  avenue  east. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  in 
his  discretion  to  make  snch  alterations  in  the  plan  of  the  bridge  across  the  Eastern 
Branch  of  the  Potomac  Kiver  at  the  foot  of  Pennsylvania  avenue  east  as  will  best 
accommodate  the  traffic  over  and  under  said  bridge,  and  for  said  purpose  the  sura  of 
sixty  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  to  be  immediately 
available,  be,  and  the  same  is  hereby,  appropriated,  out  of  any  money  in  the  Treas- 
ury not  otherwise  appropriated :  Provided,  That  the  Baltimore  and  Potomac  Railroad 
Company  pay  their  fair  and  just  proportion  of  the  cost  of  said  alteration  at  the  west 
end  of  said  bridge,  to  be  determined  by  the  Secretary  of  War :  Provided  further.  That 
one  half  of  the  sum  hereby  appropriated  shall  be  paid  out  of  the  revenues  of  the 
District  of  Columbia. 

Approved,  May  14,  1888. 


AN  ACT  to  authorise  the  Bates ville  and  Brlnkley  RaUroad  to  build  a  bridge  across  the  Black  Biver 

in  Arkansas. 

Be  it  enacted  bg  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  €usembled,  That  the  Batesville  and  Brinkley  Railroad  Company,  a  corpora- 
tion created  and  existing  under  the  laws  of  Arkansas,  b^,  and  is  hereby,  authorized 
to  erect  and  maintain  a  bridge  across  the  Black  River,  in  township  twelve  north, 
range  three  west,  or  at  such  point  near  said  township  as  shall  be  selected  by  said 
railroad  company  for  crossing  said  river  with  their  railroad  line,  the  said  bridge  to 
have  a  draW'Spau,  so  as  not  to  interfere  with  the  navigation  of  said  river:  ProMed, 
That  any  bridge,  oonstrncted  under  this  act  and  according  to  its  limitations,  shall 
be  a  lawful  structure,  and  shall  be  known  and  recognized  as  a  post-route,  and  the 
same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  munitions 
of  war  of  the  United  8tates,  or  for  through  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  for  their  transpOTtation  over  the  railroads  lead- 
ing to  the  said  bridge,  and  equal  privileges  in  the  nse  of  said  bridge  shall  be  granted 
to  all  telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  across 
said  bridge  and  its  approaches  for  postal-telegraph  purposes. 

Sec.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  currents, 
shall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until  he  approves 
the  plans  and  location  of  said  bridge  it  shall  not  be  built ;  but  npon  thd  approval  of 
said  plan  by  the  Secretary  of  War  the  said  company  ur  corporation  may  proceed  to 
the  erection  of  said  bridge  in  conformity  with  said  approved  plan,  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  the  work  thereon^ 
snch  change  shall  be  subjeot  likewise  to  the  approval  of  the  Secretary  of  War.  And 
there  shaU  be  displayed  on  said  bridge  from  snnset  to  sunrise  snch  lights  or  other 
signals  as  may  be  prescribed  by  the  Li^ht- House  Board. 

Sec.  3.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
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time  ;  and  that  if  at  any  time  navigation  of  said  river  shall  in  any  manner  be  ob- 
strnctedor  impaired  by  the  said  bridge,  the  Secretary  of  War  shall  have  aathority, 
and  it  shall  be  his  daty,  to  require  the  said  railroad  company  to  alter  and  change  the 
said  bridge,  at  its  own  expense,  in  snch  manner  as  may  be  proper  to  secure  free  and 
complete  navigation  -without  impediment ;  and  if  upon  reasonable  notice  to  said 
railroad  company  to  make  such  changes  or  improvements  the  said  company  fails  to 
do  BO,  the  Secretary  of  War  shall  have  authority  to«iake  the  same  at  the  expense^if 
said  company,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited;  and  Con- 
gress shall  have  power  to  do  aoy  and  all  things  necessary  to  secure  the  free  navigation 
of  the  said  river. 

Sbc.  4.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year,  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  May  14, 1888. 


AN  ACT  to  aathorize  the  constmctioQ  ol^he  Ohio  Connecting  Bailwav  Company  Bridge. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresentatires  ofihe  United  States  ofAmericm 
in  Congress  assembled,  That  the  Ohio  Connecting  Railway  Companv  be,  and  the  same 
is  hereby,  aathorized  to  construct,  maintain,  aud  operate  a  bridge  over  the  Ohio 
River  from  the  south  shore  to  the  nort.h  shore  thereof,  at  a  point  am)ut  one-half  mile 
south  of  the  mouth  of  Cork's  Rnn  in  Allegheny  County,  Pennsylvania.  Said  bridge 
is  hereby  declared  to  be  a  lawful  structure,  and  the  same  may  be  used  for  railroad  and 
highway  purposes.  Said  bridge  to  be  constructed  as  follows :  The  main-channel  span 
of  said  bridge  shall  be  a  continuous  through  span  of  five  hundred  and  seven  feet  clear 
of  masonry.  The  back-channel  span  shall  be  one  through  span  of  four  hundred  feet 
clear  of  masonry ;  said  space  in  each  case  to  be  measured  on  the  low-water  line.  Th^ 
remaining  spans  of  said  bridge  shall  be  deck-spans.  Said  main -channel  span  and 
said  back-channel  shall  be  at  a  height  of  not  less  than  eiehty  feet  above  low-water 
mark  at  Market  street  in  Pittsburgh  and  not  less  than  eighty-two  and  one-half  feet 
above  local  low-water  mark  at  the  bridge  site,  measured  to  the  bottom  chord  of  the 
bridge. 

Sbc.  2.  The  location  of  the  piers  of  said  bridge  with  reference  to  the  current  of  the 
river  shall  be  according  to  such  plans  and  specifications  as  may  be  approved  by  the 
War  Department:  Proridedt  That  no  advertisement  as  required  by  the  general  law  be 
again  made,  unless  thought  advisable  an^  necessary  by  the  Secretary  of  War,  adver- 
tisement having  already  been  made. 

Sec.  3.  That  equal  privile|[e8  in  the  nse  of  said  bridge  shall  be  granted  to  all  tele- 
graph and  telephone  companies. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use,  and  in  case  the  owner  or  owners  of  said  brid^  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid  and  upon  rules  and  upon  conditions  to  which  each 
shall  conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

•Sec.  5.  That  said  bridge  shall  be  constructed  to  provide  for  the  oassage  of  railway 
trains  and,  at  the  option  of  the  corporation  by  which  it  may  be  built,  may  be  used  for 
the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot- 
nassengcra,  for  such  reasonable  rates  of  toll  as  may  be  approved,  from  time  to  time, 
by  the  Secretary  of  War. 

Sec.  6.  That  the  said  bridge  shall  be  built  under  the  provisions  of  the  act  of  seven- 
teenth December,  eighteen  hundred  aud  seventy-two,  and  authorizing  the  construc- 
tion of  bridges  across  the  Ohio  River  and  the  amendatory  act  of  fourteenth  February, 
eighteen  hundred  and  seventy-three,  except  in  so  far  as  the  provisions  of  said  acts 
may  be  modified  or  changed  by  the  provisions  of  this  act:  Provided^  That  if  the  con- 
struction' of  said  bridge  shall  not  be  commenced  within  one  year,  and  completed 
within  four  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and 
this  act,  shall  become  null  and  void. 

Sec.  7.  That  Congress  shall  have  power  at  any  time  to  alter,  amend  or  repeal  this  act. 

Approved,  May  14,  18S8. 

AN  ACT  to  antborize  tbo  Tennes8e«  Midland  Railway  Company  to  conatmct  a  bridge  acroea  tbo  Ten- 
nedsce  River  at  any  point  on  the  line  between  the  counties  of  Deoator  and  Perry,  in  the  State  of 
Ttnnea«ee«  it  may  deem  acceptable. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembledf  That  the  Tennessee  Midland  Railway  Company,  a  corporation 


Digitized  by  LjOOQ IC 


LAWS   AFt^ECTINa   COUPS   6F   ENGINEERS.  2839 

created  and  organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby, 
authorized  to  constnicc  and  maintain,  for  the  pnrpose  of  running  railway  trains,  a 
bridge  and  approaches  thereto,  over  the  Tennessee  River,  at  any  point  on  the  line  be- 
tween the  counties  of  Decatur  aud  Perry,  in  the  State  of  Tennessee,  which  said  com- 
pany may  deem  most  acceptable. 

Skc.  "-i.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  nhall  be 
a  lawful  sti'ucture,  and  shall  be  recognized  and  known  as  a  post-rout-e,  upon  which  no 
higher  charge  shall  be  made  for  the  transmissions  over  the  same  of  the  mails,  troops, 
aud  the  munitions  of  war  of  the  United  States  passing  over  said  bridge  than  the  rate 
per  mile  paid  for  the  transportation  over  the  railroad  leading  to  said  bridge;  and  it 
sball  enjoy  the  rights  and  privileges  of  other  post  roads  in  the  United  States.  And 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies; 
and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal  telegraph  purposes. 

Skc.  3.  That  the  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  the  best 
navigable  point  and  with  spans  of  not  less  than  one  hundred  and  sixty  feet  in  length 
in  the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw,  aud  said  span  shall 
be  not  less  than  ten  feet  above  extreme  high- water  mark,  measuring  to  the  lowest 
part  of  the  superstructure  of  the  bridge,  and  the  piers  of  said  bridge  shall  be  parallel 
to  and  the  bridge  itself  at  right  angles  to  the  current  of  the  river  at  the  average  stage 
of  water  where  said  bridge  may  be  erected:  Proitded,  aUOf  That  in  said  bridge  there 
shall  be  one  span  of  not  less  than  three  hundred  feet  in  length  in  the  clear. 

Sec.  4.  That  said  draw  shall  be  opened  promptly  by  said  company  upon  reasonable 
signal  for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall  maintain,  at  its 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light-House 
Board  shall  prescribe,  aud  no  bridge  shall  be  erected  or  maintained  under  the  author- 
ity of  this  act. which  shall  at  any  time  substantially  or  materially  obstruct  the  free 
navigation  of  the  river,  and  if  any  bridge  erected  under  snch  authority  shall,  in  the 
opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to 
cause  snch  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate 
such  obstruction ;  and  all  such  alterations  shall  be  made  and  all  snch  obstructions  be 
removed  at  the  expense  of  the  owner  or  owners  of  said  bridge.  And  in  case  of  any 
litigation  arising  from  auv  obstruction  or  alleged  obstruction  to  the  free  navigation 
of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  shall  be  brought 
in  the  district  court  of  the  United  States  of  the  State  of  Tennessee  in  whose  jurisaio- 
tion  any  portion  of  said  obstruction  or  bridge  may  be  located. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
aud  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretarv  of  War  may  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  aud 
approval,  a  design  and  drawing  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  tne  direction  and 
strongth  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  and  shall  furnish  such  other  information  as  may  be  required  for  a  full 
and  satisfactory  understanding  of  the  subject;  and  until  said  plan  and  location  of  the 
bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not  be  built ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Skc.  6.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  eutitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  snch  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fall  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rnles  and  conditions  to  which  each  shall  con- 
form in  usingsaid  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served without  any  liability  of  the  United  States  on  account  of  the  alteration,  amend- 
ment, or  repeal  of  this  act. 
I  Sec.  8.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  approval  of  this  act. 

Approved,  May  14,  1888. 

AN  ACT  to  anthorize  the  biiildioK  of  a  railroad  bridge  at  Little  Rock,  Arkansas. 

Be  it  eMicted  by  the  Senate  and  House  of  Repre^enintives  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Little  Rock  Bridge  and  Terminal 
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Kailroad  Company,  a  corporation  organized  under  the  laws  of  the  State  of  ArkansM, 
to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Arkansas  Biver, 
at  a  point  on  said  river  at  or  near  the  city  of  Little  Rock,  in  the  State  of  Arkanaafl, 
and  to  lay  on  and  over  said  bridge  a  railroad  track  or  tracks  for  the  more  perfect  cod- 
nei'tion  of  any  railroad  or  railroads  that  are  or  shall  hereafter  be  constructed  to  the 
said  river,  on  either  or  both  sides  thereof,  at  or  opposite  said  point,  under  the  limita- 
tions atid  conditions  hereinafter  provided;  said  bridge  shall  be  cou8tructed  to  provide 
for  the  passage  of  railway  trains,  and  at  the  option  of  the  builders  and  owners 
thereof,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the 
transit  of  animals  of  all  kinds,  andior  foot-passengers  for  such  reasonable  rates  of  toll 
as  may  be  approved,  from  time  to  time,  by  the  Secretary  of  War  as  to  railway  trains; 
and  as  to  wagons,  vehicles,  animals,  and  foot-passengers,  such  rates  as  may  be  pro- 
vided by  the  laws  of  Arkansas. 

Sec.  2.  That  any  bridge  built  under  this  act  is  subject  to  its  limitations,  shall  be  a 
lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmis^^ioo  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war,  or  other  nroperty  of  the  United  States,  than  the  rate  per 
mile  paid  for  the  transi>ortation  of  toe  same  over  the  railroads  or  public  highwsys 
leading  to  the  said  bridge,  and  it  shall  enjoy  the  rights  and  privileges  of  other  poet- 
roads  in  the  United  States.  Equal  privileges  in  the  use  of  said  bridge  shall  be  granted 
1o  all  telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  across 
said  bridge  nud  its  approaches  for  postal  telegra)>h  purposes. 

Sec.  3.  That  the  said  bridge  shall  be  constrncteil  with  a  draw  or  pivot  span  which 
shall  be  over  the  main  channel  of  the  rivet*  at  au  accessible  navigable  point,  and  the 
openiiigH  on  each  side  of  the  jiivot  pier  shall  not  be  less  than  one  hundred  and  sixty 
ffet  ill  the  clear,  and,  as  nearly  as  practicable,  both  of  said  openings  shall  be  accessi- 
ble at  all  stages  of  water;  that  the  spans  be  not  less  than  ten  feet  above  extreme 
high'Water  mark,  as  understood  at  the  point  of  location,  to  the  lowest  point  of  the 
sni>er8tructure  of  said  bridge ;  that  the  piers  aud  draw  rests  of  said  bridge  shall  be 
built  parallel  with  the  current  at  that  stage  of  the  river  which  is  most  important  for 
navigation,  and  the  bridge  of  itself  at  right  angles  thereto  j  and  that  no  riprap  or 
other  outside  protection  tor  imperfect  foundations  be  permitted  to  approach  nearer 
than  four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or  otherwise  to 
encroach  upon  the  channel- ways  provided  for  in  this  act :  Provided,  That  said  draw 
shall  be  opened  bv  the  company  or  persons  owning  said  bridge  upon  reasonable  signal 
for  the  passage  or  boats ;  and  there  shall  be  maintained^  at  the  expense  of  the  ownerB 
thereof,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the 
Light-Hpnse  Board  shall  prescribe. 

Sec.  4.  That  all  railroad  oomnanies  desiring  the  use  of  said  bridge  shall  have,  and 
be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  to  the  same,  upon  payment  of  a  reaaonable 
compensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  condition  which  each  shall  perform 
in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Sec- 
retary of  War  upon  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  the  regulations  for  the  security  of  said  river,  as  the 
Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  owner  or  owners 
thereof  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  de- 
sign and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving  for  the  space  of 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks 
of  the  river,  the  shore-line  at  high  or  low  water,  the  direction  and  strength  of  the 
current  at  all  stages,  and  the  soundings,  actually  showing  the  bed  of  the  scream,  the 
location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information  ss 
mny  be  required  for  the  full  and  satisfactory  understanding  of  the  sulpectj  and  until 
such  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War,  the  bridge 
shall  not  be  commenced  or  bnilt,  and  should  any  change  be  made  in  the  plan  of  said 
bri(l;;e  during  the  progress  of  construction,  such  change  shall  be  subject  to  the  ap- 
proval of  the  Secretarv  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal 
at  the  expense  of  the  owners  thereof,  whenever  the  Congress  shall  deci4e  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  aud  void  if  actual  construction  of  the  hridgs 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  May  14, 188d. 
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AJS  ACT  relating  to  the  anchorage  of  vessels  in  the  port  of  New  York. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatives  of  Hie  United  States  of  Ameriea 
in  Congress  assenibledy  That  the  Secretary  of  the  Treasury  is  authorized,  empowered, 
aud  directed  to  defiae  and  establish  an  anchorage  ground  for  vessels  in  the  bay  and 
harbor  of  New  York,  aud  in  the  Hudson  and  East  Rivers,  to  adopt  suitable  rules  and 
regulations  in  relation  thereto,  and  to  take  all  necessary  measures  for  the  proper  en- 
forcement of  such  rules  and  regulations. 

Src.  2.  That  in  the  event  .of  the  violation  of  any  such  rules  or  regulations  by  the 
owner,  master,  or  person  in  charge  of  any  vessel,  such  owner,  master,  or  person  in 
charge  of  such  vessel  shall  be  liable  to  a  penalty  of  one  hundred  dollars,  aud  the 
said  vessel  may  be  holden  for  the  payment  of  such  penalty,  and  may  be  seized  and 
proceeded  against  summarily  by  libel  for  the  recovery  of  the  same  in  any  United 
States  district  court  for  the  district  in  which  such  vessel  may  be,  and  in  the  name  of 
the  officer  designated  by  the  Secretary  of  the  Treasury. 

Sec.  3.  That  this  act  shall  take  effect  immediately. 

Approved,  May  16, 1888. 


▲N  ACT  granting  to  the  city  of  Grand  Forks,  Dakota,  the  right  to  baild  two  free  bridges  across 

Red  lUver. 

Be  it  enacted  by  the  Senate  and  Honse  of  Representatives  of  the  United  States  of  America 
in  CoHtjr^sit  assembled.  That  the  city  of  Grand  Forks,  a  municipal  corporation  organized 
under  the  laws  of  the  Territory  of  Dakota,  be,  and  the  same  is  hereby,  authorized  by 
Its  proper  officers  to  construct  and  maintain  either  one  or  two  bridges  and  approaches 
thereto  over  the  Red  River  of  the  North,  at  the  most  accessible  points  within  said  city 
across  said  river  to  the  most  convenient  point  or  points  in  the  State  of  Minnesota. 
Said  bridge  or  bridges  shall  be  constructed  to  provide  for  the  free  passage  of  wagons 
and  vehicles  of  all  kinds,  for  the  transit  of  animals,  for  foot-passengers,  and  for  such 
street  railways  as  may  be  anthorized  by  the  city  of  Grand  Forks  to  he  constructed 
over  the  same. 

Src.  2.  That  any  bridge  built  under  this  act  and  snbject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  i«cognized  as  a  post-route,  and  shall  enjoy  the  rights 
and  privileges  of  other  post-roads  in  the  United  States:  Provided^  That  the  United 
States  may  construct  a  postal  telegraph  over  said  bridge  or  bridges  without  charge 
therefor. 

Sec.  3.  That  any  bridge  bnilt  nnder  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
point,  and  with  draw-spans  giving  a  clear  water  way,  measured  at  the  lowest  staffe 
of  water  known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side 
of  the  central  or  pivot  pier;  and  the  clear  width,  as  herein  provided  for,  shall  not  be 
reduced  by  deposits  of  riprap  or  by  other  material  about  the  piers  and  abutments; 
aud  the  spans  shall  not  be  of  less  elevation  than  three  feet  above  extreme  high-water 
mark,  as  known  at  the  point  of  location,  measured  to  the  lowest  part  of  the  super- 
structure of  said  bridge ;  and  provision  shall  be  made  in  the  location  and  construction 
of  the  abutments  and  approaches  to  allow  the  free  passage  of  Hood-water ;  and  the 

Siers  of  said  bridge  shall  be  parallel  to,  and  the  bridge  itself  at  right  angles  to  the 
irection  of  the  current  of  said  stream:  Provided,  alsoj  That  the  said  draw,  or  draws, 
shall  be  opened  promptly  by  said  corporation,  upon  reasonable  signal,  for  the  passage 
of  boats,  and  said  city  shall  maintain,  at  its  own  expense,  such  lights  or  other  signals 
thereon  as  the  Light- House  Board  may  prescribe,  and  said  city  shall  provide  at  its 
own  expense  such  sheer-booms,  guide-piers,  or  other  device  as  may  be  at  any  time 
deemed  necessary  by  the  Secretary  of  War  to  facilitate  the  safe  passage  of  boats  or 
other  water-craft  through  the  spans  of  said  bridge.  No  bridge  shall  be  erected  or 
maintained  under  authority  of  this  act  which  shall  at  any  time  substantially  or  ma- 
terially obstruct  the  free  navigation  of  said  river;  and  if  any  bridge  erected  under 
such  authority  shall^  iu  the  opinion  of  the  Secretary  of  War,  obstruct  said  naviga- 
tion, he  is  hereby  anthorized  to  cause  such  change  or  alteration  of  said  bridge  to  be 
made  as  will  effectually  obviate  snch  obstruction,  at  the  expense  of  said  city  of  Grand 
Forks,  and  in  case  of  any  litigation  arising  from  any  obstruction,  or  alleged  obstruc- 
tion, to  the  free  navigation  of  said  river,  cansed,  or  alleged  to  be  caused,  by  said 
bridges,  or  either,  the  case  may  be  brought  in  the  circuit  court  of  the  United  States 
of  the  district  in  which  said  obstruction  or  bridges  are  located :  Provided  further^  That 
nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions 
of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to 
exempt  any  bridge  or  bridges  constructed  by  virtue  hereof  from  the  operations  of  the 
same. 

Sec.  4.  That  any  bridge  or  bridges  anthorized  to  be  constructed  under  this  act 
shall  be  built  aud  located  under  and  subject  to  such  regulations  for  the  security  of 


Digitized  by  LjOOQ IC 


2842     REPORT   OF  THE   CUIEP   OP  ENGINEERS,  U.  8.  ARMY. 

navigation  of  gaid  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that 
object  the  said  corporation  shall  submit  to  the  Secretat^  of  War,  for  his  exaiuiuation 
and  approval,  designs  and  drawings  of  the  proposed  bridges  and  a  uiap  of  the  loca- 
tion, giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tions, the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  wat^r, 
the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundiugs,  accurately 
showine  the  bed  of  the  stream,  the  location  of  any  other  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and  eatisnictory  understanding 
of  the  subject;  and  until  the  said  plans  and  locations,  or  either  of  them,  are  approved 
by  the  Secretary  of  War  there  shall  not  be  any  bridge  built  at  said  point;  and  shonld 
any  change  be  made  in  the  plan  of  said  bridge  or  bridges,  during  the  progress  of  con- 
struction, such  change  shall  be  subject  to  the  approval  of  the  ^cretary  of  War. 

Sec.  5.  That  the  said  city  of  Grand  Forks,  in  the  Territory  of  Dakota,  is  hereby 
authorized  and  empowered  to  issue  in  due  form  its  municipal  Itonds  to  an  amount  not 
exceeding  fifty  thousand  dollars,  payable  in  twenty  years,  with  interest  at  seven  per 
centum  annually,  at  said  city's  depository  in  Grand  Forks,  Dakota,  for  the  purpose 
of  defraying  the  necessary  expenses,  in  whole  or  in  part,  for  the  erection  of  aaid 
bridge  or  bridges,  and  all  acts  or  parts  of  acts  of  Congress  or  of  the  legislative  aaaem- 
bly  of  said  Territory  of  Dakota  heretofore  passed  in  conflict  with  this  section  be,  and 
the  same  are  hereby,  repealed. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  such  structure  or  structures,  or  the 
entire  removal  thereof,  at  the  expense  of  the  owners,  whenever  Congress  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Skc.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  not  commenced  within  one  year,  aud  completed  within  three 
years,  from  the  date  thereof. 

Approved,  May  21,  1888. 


▲N  ACT  to  provide  for  the  survey  of  certain  historic  j^anda,  locations,  and  maitary  works. 

Be  it  enacts  by  the  Senate  and  House  of  Bepretentativei  of  the  United  States  of  An^erioa 
in  Congress  assembled^  That  the  Secretary  of  War  be,  aud  is  hereby,  authorized  and 
directed  to  cause  to  be  made,  by  an  officer  of  the  Engineer  Corps,  in  co-operation  with 
.iheltlaumeeValley  Monumental  Association,  an  examination  and  inspection  of  each 
of  the  following-named  historic  grounds,  locations,  and  military  works,  to  wit : 

The  burial-place  on  Put-in-Bay  Island  of  the  sailors  of  the  Navy  in  the  war  of 
eighteen  hundred  and  twelve. 

Fort  Industry,  at  the  mouth  of  Swan  Creek,  on  the  Maumee  River. 

Fort  Miami,  on  the  north  and  west  side  of  the  Maumee  River,  seven  miles  above 
Fort  Industry. 

Fort  Meigs,  and  the  burial  grounds  of  the  soldiers  of  the  war  of  eighteen  hundred 
and  twelve,  near  the  name,  on  the  south  and  east  bank  of  the  Maumee  River,  ten 
miles  above  the  mouth  of  Swan  Creek. 

A  suitable  portion  of  the  battle-field  of  Fallen  Timber,  ou  the  north  and  west  bank 
of  the  Maumee  River,  four  miles  above  Fort  Meigs,  where  Anthony  Wayne  defe  ted 
the  allied  Indian  nations  under  Turkey  Foot,  August  twentieth,  seventeen  hundred 
and  ninety-four. 

Fort  Defiance,  at  the  confluence  of  the  Auglaize  and  Maumee  Rivers,  erected  by 
General  Wayne  in  August,  seventeen  hundred  and  ninety- four. 

Fort  Wayne,  at  Fort  Wayne,  Indiana,  at  the  confluence  of  the  Saint  Joe  and  Saint 
Mary's  rivers,  which  was  erected  by  General  Wayne  in  October,  seventeen  hundred 
and  ninety-four. 

And  he  shall  cause  to  be  made  a  survey  and  full  report  to  Congress  of  the  location, 
situation,  and  condition  of  the  same,  and  the  amount  of  grounds  necessary  for  the 

S roper  protection  and  improvement  of  the  aforesaid  works,  forts,  battle-fields,  and 
urial-placee  in  and  near  the  same,  as  well  as  the  probable  cost  thereof;  and  the  said 
report  shall  be  accompanied  with  the  necessary  maps  and  drawings. 

8bc.  2.  That  the  sum  of  one  hundred  and  fifby  dollars  is  ap|fropriated.  out  of  any 
money  in  the  Treasury  not  otherwise  appropriated,  for  the  expense  of  the  examina- 
tion and  inspection  provided  for  in  this  act. 
Approved,  May  24,  1888. 

AN  ACT  anthorixinx  the  oonstniction  of  bridges  across  the  Cape  Fear  Biver,  Black  Rivar»  and  the 
Northeast  River,  in  the  State  of  Korth  Carolina. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  ussembled.  That  the  assent  of  Congress  is  hereby  given  to  the  Cape  Fear 
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and  Tadkin  Valley  Railway  Company,  a  corporation  daly  organised  and  existing  un- 
der the  laws  of  the  State  of  North  Carolina,  its  snocessors  and  assiens,  to  construot  and 
maintain  bridges,  and  approaches  thereto,  over  the  Cape  Fear  River  at  or  near  the 
town  of  Fayetteville,  in  the  State  of  North  Carolina,  over  the  Black  River,  in  the' 
countyof  Bladen,  and  over  the  Northeast  River,  in  the  county  of  New  Hanover,  in  said 
State,  at  snoh  point  or  points  as  said  railway  company  may  desire  or  find  most  prac- 
ticable in  the  final  location  of  its  road  to  the  city  of  Wilmington. 

Skc.  2.  That  said  bridges  shall  be  so  constructed  either  by  draw,  span,  or  other- 
wise, that  a  free  and  nnobstrncted  passage  may  be  secored  to  all  vessels,  boats,  or 
other  water-craft  navigating  said  rivers. 

Sec.  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  shall  en- 
joy all  the  rights  and  privileeesof  other  post-roads  of  the  United  States.  And  eqoal 
privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telesraph  companies ;  and 
the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal-telegraph  purposes. 

Sro.  4.  That  if  either  of  said  bridges  authorized  to  be  constructed  by  this  act  shall 
be  constructed  as  a  draw-bridge,  the  draw  shall  be  opened  promptly  by  said  corpora- 
tion upon  reasonable  signal  for  the  passage  of  boats,  and  said  company  or  corpora- 
tion shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other 
signals  on  said  bridge  or  bridges  as  the  Light-House  Board  shall  prescribe.  No  bridge 
shall  be  erected  or  maintained  under  the  authority  of  this  act,  which  shall  at  any 
time  substantially  or  materially  obstruct  the  free  navigation  of  said  river  or  riv- 
ers ;  and  if  any  bridge  or  bridges  erected  under  such  authority,  shall,  in  the  opinion 
of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause 
such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  snoh 
obstruction,  and  all  such  obstructions  shall  be  removed  and  alterations  made  at  the 
expense  of  the  owner  or  owners  of  said  bridge :  Providedf  That  nothing  in  this  act 
shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing 
in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  any  bridge 
erected  under  this  act  from  the  operations  of  the  same. 

Src.  5.  That  all  railroad  companies  desiring  the  use  of  the  bridge  constructed  un- 
der this  act  shall  have,  and  be  entitled  to,  equal  rights  and  privileges,  relative  to  the 
passage  of  railway  trains,  cars,  and  locomotives  over  the  same,  and  over  the  ap- 
proaches thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use  ;  and 
in  case  the  owner  or  owners  of  the  said  bridge  and  the  several  railroad  companies,  or 
any  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and 
upon  rules  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all  such 
matters  of  difference  between  them  shall  be  decided  by  the  ^cretary  of  War  upon 
a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  6.  That  any  bridge  erected  or  authorized  to  be  constructed  under  this  act 
shall  be  built  and  located  under,  and  subject  to,  such  regulations  for  the  security  of 
navigation  of  said  rivers  as  the  Secretary  of  War  shall  prescribe,  and  to  secure  that 
object,  said  company  or  corporation  shall'  submit  to  the  Secretary  of  War  a  design 
and  drawing  of  said  bridge  or  bridges,  for  his  examination  and  approval,  and  a  map 
of  its  location,  and  shall  famish  such  other  information  as  may  be  required  for  a  full 
and  satisfactory  understanding  of  the  subject.,  and  in  all  things  shall  be  subject  to 
such  rules  and  regulations  as  may  be  prescribed  by  the  Secretary  of  War,  and  until 
snch  plan  and  location  of  said  bridge  or  bridges  are  approved,  they  shall  not  be  built. 

Src.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  expressly  reserved. 

Skc.  8.  That  this  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Src.  9.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  approval  of  this  act. 

Approved,  June  6, 1888. 


AN  ACT  to  snthorise  the  coostrnction  of  brldi^es  aorosa  the  Eentacky  River,  and  ita  tribataries,  by 
the  LoaUviile,  Cincinnati  and  Vlrgloia  Railway  Company. 

Beit  enacted  by  the  Senate  and  Bouse  of  Bepresentatwea  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Louisville,  Cincinnati  and  Virginia  Railway  Com- 
pany, a  corporation  organized  under  act  of  the  general  assembly  of  the  Common- 
wealth of  Kentucky,  be,  and  it  is  hereby,  authorized  to  construct  and  maintain  a 
bridge,  and  approaches  thereto,  over  the  Kentucky  River,  in  the  State  of  Kentucky  ; 
and  also  abridge  or  bridges  over  the  tributaries  or  forks  of  said  river,  at  such  point 
or  points  as  said  company  may  deem  suitable  for  the  pasvsage  of  its  said  road  over 
said  river,  or  its  tributaries  or  forks.  Said  bridge  shall  be  constructed  to  provide  for 
the  passage  of  railway  trains,  and,  at  the  option  of  the  company  by  which  it  may  be 
built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
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of  animals  and  for  foot-passengers;  and  aH  tolls  charged  for  the  passage  of  vehicles, 
animals,  and  fi>ut- passengers  over  said  bridge  shall  be  subject  to  modification  and 
approval  of  the  Secretary  of  War. 

Skc.  2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  sball 
be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States. 

Skc.  3.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  bnilt 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
•aid  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawing  of  the  bridge,  aud  a  map  of  the  location  thereof;  and 
until  the  said  plau  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of  said 
bridge  during  the  progress  of  construction  such  change  shall  be  subject  to  the  ap* 
proval  of  the  Secretary  of  War.  All  changes  required  by  the  Secretary  of  War  in  the 
structure  of  said  bridge,  or  its  entire  removal  after  the  same  is  constructed,  shall  be 
at  the  expense  of  the  company  owning  or  controlling  said  bridge ;  and  in  event  of 
any  litigation  in  reference  to  said  bridge,  or  any  part  thereof,  the  same  shall  be  bad 
in  the  circuit  court  of  the  United  States  within  whose  jurisdiction  said  bridge  or  any 
part  thereof  may  be  located^ 

*••  Src.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridges  shall 
have,  and  be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  rail- 
way trains  over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of 
reasonable  compensation  therefor ;  and  in  case  the  owner  or  owners  of  said  bridge  or 
bridges  and  the  railroad  company  or  companies  desiring  to  use  same  shall  fail  to  agree 
upon  the  tenns  with  reference  to  the  use  ot  same,  all  matters  of  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs 
of  the  parties. 

Sec.  5.  That  thisiact  shall  be  null  and  void  if  actual  construction  of  the  bridge  or 
bridges  nereln  authorized  be  not  commenced  within  two  years  and  completed  within 
five  years  from  the  date  thereof. 

Src.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  June  6,  1888. 


AK  ACl*to  authorize  the  removal  of  an  obstmctioii  to  the  navigation  of  Broad  Creek,  in  the  State  of 

Delaware. 

Be  it  enacted  hy  the  Senate  and  House  of  Rmresentatives  of  the  UniUd  States  of  America  in 
Congress  assembled.  That  the  bridge  over  Broad  Creek,  auavigable  stream  upon  which 
improvements  have  been  made  by  appropriations  authorized  by  Congress,  erected 
and  maintained  by  the  Delaware  Kailroad  Companv  and  its  lessee,  near  the  town  of 
Laurel,  in  the  State  of  Delaware,  is  hereby  declared  to  be  an  obstruction  to  the  navi- 
gation of  said  Broad  Creek  and  detrimental  to  the  commerce  thereof. 

Sec.  2.  That  the  Secretaiy  of  War  is  hereby  directed  to  serve  upon  the  said  Dela- 
ware Railroad  Company  and  its  lessee  in  the  manner  prescribed  by  the  laws  of  the 
State  of  Delaware  tor  the  service  of  papers  upon  corporations,  a  notice  in  writing, 
requiring  said  company  or  its  lessee,  witnin  three  months  of  the  time  of  such  notice, 
to  remove  said  obstruction  by  placing  in  said  bridge  and  maintaining  therein  a  draw 
of  sufficient  width  and  dimensions  to  admit  the  tree  and  easy  passage  of  all  steam- 
boats and  other  vessels  navigating  said  stream  and  in  case  of  n^fusal  or  neglect  of  said 
railroad  company  or  its  lessee  to  place  in  said  bridge  a  suitable  draw  as  required, by 
the  aforesaid  notice,  the  Secretary  of  War  is  hereby  authorized  aud  directed  to  cause 
a  draw  to  be  placed  therein,  and  the  cost  and  expense  of  such  draw  shall  1)e  a  legal 
charire  against  the  said  railroad  company  and  its  lessee. 

Skc.  3.  That  such  sum  of  money  as  may  be  necessary  to  execute  the  provisions  of 
this  act  by  the  Secretary  of  War  is  hereby  appropriated,  out  of  any  money  in  the 
Treasury  of  the  United  States  not  otherwise  appropriated,  to  be  paid  out  on  the  re- 
quisition of  the  Secretary  of  War. 

Approved,  June  8,  1888. 


▲K  ACT  to  extend  the  time  for  the  completion  of  a  bridge  across  Staten  Island  Sound. 

Be  it  enacted  bif  the  Senate  and  House  of  Representatives  oj  the  United  States  ofAmtriea 
in  Congress  assembledj  That  the  further  time  of  one  year  from  and  after  the  sixteenth 
day  of  June,  eighteen  hundred  and  eighty-eight,  be,  and  the  same  is  hereby,  allowed 
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to  tbe  Stateu  Inland  Rapid  Transit  Railroad  Company  and  the  Baltimore  and  New 
York  Railroad  Company,  or  either  of  them,  to  build  the  bridge  across  the  Staten 
Island  Sound  or  Arthur  Kill,  from  Now  Jersey  to  Richmond  County,  New  York,  pur- 
suant to  the  provisions  of  the  act  entitled  '*An  act  to  authorize  the  coustrootiou  of  a 
bridge  across  the  Staten  Island  Sound,''  known  as  Arthnr  Kill,  and  to  establish  the 
same  as  a  post-road,  passed  the  sixteenth  day  of  June,  eighteen  hundred  and  eighty- 
six.  But  this  act  shall  have  no  other  effect  whatever  than  to  operate  as  if  the  time 
herein  mentioned  had  been  embraced  in  the  said  act. 
Approved,  June  9, 1888. 


▲N  ACT  to  authorize  the  constmction  of  a  bridge  acrosB  tbe  Tennessee  River  at  or  near  ChAttanooga, 

Tennessee. 

Be  it  enacted  by  the  Senate  and  House  of  Repreeeniatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Chattanooga  Western  Railway,  a  corporation  created 
and  organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  authoriased 
to  constrnct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  River, 
at  or  near  the  city  of  Chattanooga,  Tennessee,  in  the  conntyof  Hamilton.  Said  bridge 
shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option 
of  the  corporation  by  which  it  is  built,  may  be  used  for  the  passage  of  wagona  and 
vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  reason- 
able rates  or  tolls,  to  be  fixed  by  said  company,  and  approved  by  the  Secretary  of 
War. 

Skc.  2.  That  auy  bridge  built  under  this  act  and  subject  to  its  limitations  shall 
be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-ronte,  and  shall 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States.  That  no 
higher  charge  shall  be  made  for  tbe  transmission  over  the  same  of  the  mail,  troops, 
and  munitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  transmission  over 
the  railroad  leading  to  said  bridge,  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  companies,  and  the  United  States  shall  have  the  right 
of  way  across  said  bridge  for  postal- telegraph  purposes;  that  the  said  bridge  shall  be  . 
constructed  either  by  draw,  span,  or  otherwise^  so  that  a  free  and  unobstructed  pass- 
age-way may  be  secured  to  all  water-craft  navigating  said  river  at  the  point  afore- 
said: Provided,  That  if  said  bridge  authorized  to  be  constructed  under  this  act  shall 
be  constructed  as  a  draw-bridge,  the  draw  shall  be  opened  promptly  upon  reasonable 
signals  for  the  passage  of  boats  or  vessels;  and  said  corporation  shall  maintain  at  its 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the 
Light-House  Board  shall  prescribe. 

Skc.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  auy  one  of  them,  desiringsuch  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  to  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  tbe  hearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  4.  That  any  bridge  authorized  to  be  constructed  nnder  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showiug  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furuish  such 
other  information  as  may  be  required  for  a  full  and  satiKfactory  understanding  of  the 
subject;  and  until  tbe  said  plan  and  location  of  the  bridge  are  approvod  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  bnilt;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  so  as  to  prevent  or  remove 
all  substantial  obstruction  to  the  navigation  of  said  river  such  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War;  and  if  any  litigation  shall  be  had  in 
regard  to  said  bridge,  the  same  shall  be  in  the  circuit  court  of  the  United  States  in 
whose  territorial  jurisdiction  said  bridge,  or  any  part  thereof,  is  located. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
served; and  auy  alterations  or  changes  that  may  be  required  by  Congress  in  the 
bridge  constructed  under  this  act,  or  its  entire  removal,  shall  be  made  by  the  corpo- 
ration Qwning  or  controlling  the  same,  at  its  owu  expense.     F^nrthermorc,  if  the  con- 


Digitized  by  LjOOQ  IC 


2846  KEPORT  OP  THE  CHIEF  OP  ENQINEEBS,  U.  8.  AKMY. 

stnictioo  of  said  bridge  shall  not  be  commenced  within  two  and  completed  within 
four  years  after  the  passace  of  this  act,  all  privileges  conferred  hereby,  and  this  aet 
shall  become  nnll  and  void. 
Approved,  Jnne  9, 1888. 


AK  ACT  autboriziog  tli«  construction  of  a  bridge  over  the  Tennessee  River  at  or  nearGontersrille, 
Alabama,  and  ror  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Repreaentativfs  of  the  United  States  of  America 
in  Congress  assemhled^  That  it  shall  be  lawful  for  the  Tennessee  and  Coosa  Railroad 
Company  of  Alabama,  a  corporation  duly  and  legally  incorporated  under  the  laws  of 
the  State  of  Alabama,  its  successors  or  assigns,  to  construct  and  maintain  a  bridge 
over  the  Tennessee  Riv»r  at  or  near  Guntersville,  Alabama.  Said  bridge  shall  be  con- 
Htrncted  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  persons 
by  whom.it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all 
kinds,  for  the  transit  of  animals,  aud  for  foot-passengers,  for  Mich  reasonable  rates  of 
toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridge,  thau  the  rate  per  mile  paid  for  the  transnortation  over  the 
railroad  or  public  highways  leading  to  the  said  bridge;  and  it  shall  enjoy  the  rights 
aud  privileges  of  other  post- roads  in  the  United  States.  And  equal  privileges  in  the 
use  of  said  bridge  shall  be  granted  to  all  companies  upon  such  terms  as  may  be  agreed 
upon  by  the  parties,  and  if  they  can  not  agree  then  as  the  same  shall  be  determined 
by  the  Secretary  of  War;  and  the  United  States  shall  have  the  right  of  way  across 
said  bridge  and  its  approaches  for  postal-telegraph  purposes. 

Skc.  3.  That  the  said  bridgt^  shall  be  constructed  4iS  a  draw>bridge;  the  draw  or 
pivot-pier  shall  be  at  such  point  in  the  channel  of  the  river  as  the  Secretary  of  War 
may  direct,  and  the  opening  or  passage-way  of  said  draw-pier  shall  be  so  protected 
and  arranged  that  water-craft  can  be  worked  through  it  at  any  and  all  times;  and 
the  draw-span  shall  nut  be  of  less  width,  nor  shall  the  lowest  part,  of  the  same  be  of 
loss  elevation  above  high  water,  than  are  the  widest  aud  highest  of  those  authorized 
by  Congress  for  any  bridge  over  the  Tennessee  River,  and  the  piers  of  said  bridge 
shall  be  parallel  with  ana  the  bridge  itself  at  right  angles  to  the  current  of  the  river: 
Providetiy  That  in  said  bridge  there  shall  be  one  span  of  not  less  than  three  hundred 
feet  in  the  clear:  Provided^  aUoy  That  said  draw  shall  bo  opened  promptly  noon  rea- 
sonable signal  for  the  passing  of  boats;  and  said  company  or  corporation  shall  main- 
tain, at  its  own  expense,  from  sunset  till  sunrise,  snch  lights  or  othf^r  signals  on  said 
bridge  as  the  Light-House  Board  shall  prescribe.  No  bridge  shall  be  erected  or  main- 
tained under  the  authority  of  this  act  which  shall  at  any  time  substantially  or  mate- 
rially obstruct,  the  free  navigation  of  said  river;  and  if  any  bridge  erected  under  such 
aulhorily  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he 
is  hf^.reby  authorized  to  cause  such  change  or  alteration  of  said  bridge  to  be  made  as 
will  effectually  obviate  such  obstruction ;  and  all  snch  alterations  shall  be  made  and 
all  such  obstructions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge ; 
and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to 
the  free  navigation  of  said  river  caused  or  alleged  to  be  caused  by  said  bridge,  the 
cause  may  be  brought  in  the  circuit  court  of  the  United  States  of  the  State  of  Ala- 
bama in  whose  territorial  jurisdiction  any  portion  of  said  obstruction  or  bridge  may 
be  located :  Provided^  further,  That  nothing  in  this  act  shall  be  so  construed  as  to  re- 
peal or  modify  any  of  the  provisions  of  law  now  existing  in  reference  to  the  protcn;- 
tion  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from  the  operation  of  the 
same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  aud  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  preHoribe  ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examinatiou 
»nd  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  gf  ^l)«  loeatioo,  giving. 
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for  the  space  of  one  mile  above  and  one  mile  below  tbe  proposed  location,  the  topog^ 
rapby  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing 
the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and  satisfactory  understanding 
of  the  subject;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  W^r  the  bridge  shall  not  be  built.  And  if  any  change  is  required 
by  the  Secretary  of  War  in  the  plan  of  said  bridge,  whilst  the  same  is  in  process  of 
construction,  or  after  its  completion,  or  if  the  entire  removal  of  said  bridge  is  required 
by  him  any  time,  the  cost  of  such  change  or  removal  shall  be  paid  by  the  company 
owning  or  controlling  said  bridge. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actnal  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  June  9,  1888. 


AN  ACT  to  authorize  the  Foi-t  Smith  and  Choctaw  Bridge  Company  to  conBtroot  a  bridge  acroea  the 
Poteau  River  in  the  Choctaw  Nation,  near  Fort  Smith,  Arkansas. 

Be  it  enacted  by  the  Senate  and  Bause  of  Repreeentatives  of  the  United  Stales  of  Jjnerica 
in  Congress  assembled^  That  it  shall  be  lawful  for  the  Fort  Smith  and  Choctaw  Bridge 
Company,  a  corporation  duly  created  and  organized  under  the  laws  of  the  State  of 
Arkansas,  their  successors  or  assigns,  to  build,  construct,  and  maintain  a  bridge  and 
approaches  thereto  for  the  passage  of  wagons,  cars,  and  vehicles  of  all  kinds  tor  the 
transit  of  animals  and  for  foot-passengers  across  the  Poteau  River  in  the  Choctaw 
Nation  at  or  near  Fort  Smith,  upon  the  land  owned  and  claimed  by  Mrs.  M.  A.  Bower, 
a  member  of  the  Choctaw  tribe  of  Indians. 

Sec.  2.  That  if  said  bridge  shall  be  made  with  unbroken  and  continuous  span,  the 
spans  shall  not  be  less  than  seventy  feet  in  the  clear,  and  the  main  span  shall  be  over 
tne  main  channel  of  the  river.  The  lowest  part  of  the  superstructure  of  said  bridge 
shall  be  at  least  thirty  feet  above  extreme  high  wat«r,  as  understood  at  the  point  of 
location :  Fr»wided,  That  if  the  same  shall  be  constructed  as  a  draw-bridge,  the  draw 
or  pivot  shall  be  over  the  main  channel  of  the  river  at  an  accessible  navigable  point,, 
and  give  a  clear  opening  of  seventy  feet  in  width,  and  the  spans  shall  not  pe  less  than 
ten  feet  above  extreme  high-water  mark,  as  understood  at  the  point  of  location,  to 
the  lowest  part  of  the  superstnictnre  of  said  bridge:  Provided  alsOy  That  said  draw 
shall  be  opened  promptly  npon  reasonable  signal  for  the  passing  of  boats. 

Sec  3.  That  said  corporation  is  authorize  to  take  and  use  for  all  purposes  of  a 
highway  or  approaches  to  said  bridge,  and  for  no  other  purpose,  a  right  of  way  not 
exceeding  fifty  feet  in  width  on  each  side  of  said  Poteau  River,  over  the  lands  claimed 
by  individuals  under  the  laws  and  usages  of  said  tribe  of  Choctaw  Indians,  and  may 
contract  for  and  obtain  the  same  from  such  Indian  or  Indians  by  purchase:  Provided, 
That  no  part  of  the  lands  herein  authorized  to  be  taken  be  leased  or  sold  by  the  ooiu- 
panv,  and  they  shall  not  be  used  except  in  such  manner  and  for  snch  purposes  only 
as  shall  be  necessary  for  the  construction  and  convenient  operation  of  said  highway  ; 
and  when  any  portion  thereof  shall  cease  to  be  so  used,  such  portion  shall  revert  to  the 
individual  Indian  or  Indians  from  which  the  same  shall  have  been  taken. 

Sec  4.  That  before  said  highway  shall  be  constructed  through  any  lands  held  by 
individual  occupants  according  to  the  laws,  customs,  and  usages  of  the  Choctaw 
Nation,  full  oomnensation  shall  be  made  to  such  occupants  for  all  property  to  be  taken 
or  damage  done  by  reason  of  the  construction  of  such  highway  In  case  of  failure  to 
make  amicable  settlements  with  any  occupant,  such  compensation  shall  be  determined 
by  the  appraisement  of  three  disinterested  referees,  to  be  appointed,  one,  who  shall 
act  as  chairman,  by  the  President,  one  by  the  chief  of  the  nation  to  which  said  occu- 

Sant  belongs^,  aud  one  by  the  said  bridge  company ;  who,  before  entering  npon  the 
uties  of  their  appraisements,  shall  take  and  subscribe  before  a  district  judge,  clerk 
of  a  district  court,  or  United  States  commissioner,  an  oath  that  they  will  faithfully 
and  impartially  discharge  the  duties  of  their  appraisement,  which  oath,  duly  certified, 
shall  be  returned  with  their  award  to  and  filed  with  the  Secretary  of  the  Interior 
within  sixty  days  from  the  completion  thereof,  aud  a  migority  of  said  referees  shall 
be  competent  to  act  in  case  of  the  absence  of  a  member  after  due  notice.  And  upon 
the  failure  of  either  party  to  make  such  appointment  within  thirty  days  after  the 
appointment  made  by  the  President,  the  vacancy  shall  be  tilled  by  the  district  judge 
of  -the  United  States  court  held  at  Fort  Smith.  Arkansas,  npon  the  application  of  the 
other  party.  The  chairman  of  said  board  shall  appoint  the  time  and  place  of  all 
hearings  wltbia  tbo  motion  to  >yUicb  such  ocoups^oi  belongs,    Each  of  said  referees 
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sball  receive  for  his  services  the  sam  of  fonr  dollars  per  day  for  each  day  they  mn 
engaged  in  the  trial  of  any  cause  submitted  to  them  under  this  act,  with  mileage  at 
five  cents  per  mile.  Witnesses  shall  receive  the  usual  fees  allowed  by  the  court  of 
said  nation.  Costs,  including  compensation  of  said  referees,  shall  be  made  a  part  of 
the  award,  and  be  paid  by  snch  bridge  company.  In  case  the  referees  do  not  agree, 
then  an^  two  of  them  are  authorized  to  make  the  award.  Either  party  being  disBat- 
isfied  with  the  finding  of  the  referees  shall  have  the  right,  within  ninety  days  after 
the  making  of  the  award  and  notice  of  the  same,  to  appeal  by  original  petition  to 
the  district  court  held  at  Fort  Smith,  Arkansas,  which  court  shall  have  jurisdiction 
to  hear  and  determine  the  subject-matter  of  the  petition,  according  to  the  laws  of  the 
State  of  Arkansas,  for  determining  the  damage  when  property  is  taken  for  railrosMd 
purposes.  If,  upon  the  hearing  of  said  appeal,  the  judgment  of  the  court  shall  be 
for  a  larger  sum  than  the  award  of  the  referees,  the  costs  of  said  appeal  sball  be  ad- 
judged against  the  bridge  company.  If  the  judgment  of  the  court  shall  be  for  the 
same  or  a  less  sum  than  the  award  made  by  tbe  referees,  then  the  costs  sball  be  ad- 
judged against  the  party  claiming  damages.  When  proceedings  have  been  commenced 
in  court,  the  bridge  company  shall  pay  double  the  amount  of  the  award  into  court  to 
abide  the  judgment  thereof  and  then  bave  the  right  to  enter  upon  the  property  sought 
to  be  condemned  and  proceed  with  the  construction  of  said  bridge. 

Sec.  5.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  navigation 
of  said  river  as  the  Secretary  of  War  shall  prescribe. 

Sec.  6.  That  the  said  bridge  company  may  charge  such  reasonable  rate  of  tolls  for 
the  transit  or  passage  over  the  same  of  wagons  and  vehicles  of  every  description  for 
animals  and  foot-passengers  as  are  provided  by  existing  laws  of  the  Choctaw  Nation. 

Skc.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
heroin  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly 
reserved. 

Approved,  June  18.  1888 


AN  ACT  srnDting  to  the  York  Harbor  and  Beach  Railroad  Company  a  right  of  way. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatices  of  We  United  States  of  America 
in  Congrees  assembled^  That  the  right  of  way,  four  rods  in  width,  across  the  military 
reservation  at  Fort  McClarv,  in  the  town  of  Kittery,  in  the  State  of  Maine,  be,  and 
the  same  hereby  is,  granted  to  the  York  Harbor  and  Beach  Railroad  Company,  a  cor- 
poration created  by  the  laws  of  the  said  State  of  Maine,  and  said  company  is  author- 
ized to  construct,  maintain,  and  operate  its  railroad  on  said  right  of  way,  according 
to  tbe  location  thereof,  as  recorded  in  the  office  of  the  commissioners  of  the  county  of 
York,  in  the  State  of  Maine,  and  described  in  the  temporary  revocable  license  issued 
by  the  War  Department  to  said  coropatiy  ou  the  tenth  day  of  Jane,  in  the  year  eight- 
een hundred  and  eighty-seven :  Provided^  That  the  Government  may  at  any  time  ter- 
minate the  aforesaid  right  of  way  whenever  it  may  be  deemed  necessary  for  military 
purposes  or  the  sale  of  the  property. 

Approved,  June  18,  1888. 


AX  ACT  to  authorize  the  connty  of  Laarens,  in  the  State  of  Georgia,  to  coostmet  a  bridge  across  the 
Ocouee  River,  at  oi  near  Dablin,  in  said  county  and  State. 

Be  it  enacted  by  the  Senate  and  Home  of  Representatives  of  the  United  States  of  America 
in  Congress  a^sembledy  That  the  county  of  Laurens,  iu  the  State  of  Georgia,  be  author- 
ized and  permitted  to  build  a  wagon  and  foot  bridge  across  the  Oconee  River,  at  such 
point  as  it  may  select,  at  or  near  Dublin,  in  the  said  county  and  said  State. 

Skc.  2.  That  such  bridge  shall  be  made  as  the  Secretary  of  War  ma v  prescribe: 
Providedy  That  said  bridge  may  be  used  for  the  passage  of  wagons  or  vehicles  of  all 
kinds,  for  the  transit  of  animals  and  for  foot-passengers,  for  such  reasonable  toll  as 
may  be  provided  from  time  to  time  by  the  authorities  of  said  county,  or  tbe  sameishali, 
at  the  option  of  said  county,  be  a  free  bridge. 

Sec.  3.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be-a  law> 
fnl  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  eigoy 
the  rights  and  privileges  of  other  post-roads  in  the  United  States,  and  equal  privi- 
leges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies;  and  tbe 
United  States  shall  have  the  right  of  way  lov  a  postal  telegraph  across  sai<fbridge.  Said 
bridge  shall  be  built  and  located  under  and  subject  to  such  regulations  for  the  aeoo- 
rity  of  navigation  of  navigable  rivers  as  the  Secretary  of  War  shall  prescribe ;  and 
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to  secare  that  object  the  said  county  of  Laureoa  shall  submit  to  the  Secretary  of  War, 
for  bis  examination  and  approval,  a  design  and  drawing  of  such  bridge,  and  »  map  of 
the  location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  river,  and  the  bhore  line  at  high  and 
low  water,  channel  of  the  stream,  and  shall  famish  such  other  information  as  maybe 
required  for  a  fall  and  satisfactoi^  understanding  of  the  subject ;  and  nntil  the  said 
plans  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge 
shall  not  be  bailt;  and  shonld  any  change  be  made  in  the  plan  of  snch  bridge  during 
the  progress  of  constrnction  thereof,  en^  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War. 

Sec.  4.  That  if  the  construction  of  the  bridge  hereby  authorized  shall  not  be  com- 
menced within  two  years  from  the  time  this  act  takes  effect,  and  be  completed  within 
fonr  years  after  its  commencement,  then  this  act  shall  be  void. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  richt  to  require  any  changes  in  said  structure,  or  its  entire  removal 
at  the  expense  of  the  owners,  whenever  Congress  shall  decide  that  the  public  interest 
requires  it,  is  also  expressly  reserved. 

Approved,  June  18, 1888. 


AK  ACT  to  aothoiize  the  cozistraction  of  a  bridge  acroaa  the  lii«Biuippi  Biver  at  Hickman,  Eeo> 

tuoky. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Padncan  and  Hickman  Railroad  and  Bridge  Company, 
a  corporation  created  and  organized  under  and  by  virtue  of  the  laws  of  the  State  of 
Kentucky,  its  successors  and  assigns,  be,  and  the  same  are  hereby,  authorized  and 
empowered  to  erect,  construct,  and  maintain  a  bridge  over  the  Mississippi  River  from 
a  point  at  or  near  the  city  of  Hickman,  in  the  State  of  Kentucky,  to  a  point  opposite 
thereto  in  the  State  of  Missouri.    Said  bridge  shall  be  constructed  to  provide  for  the 

Cassage  of  railway  trains,  and,  at  the  option  of  the  corporation  by  wnich  it  may  be 
ullt,  mav  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
of  animals,  and  for  foot-passengers ,  for  such  reasonable  rates  of  toll  as  may  be  ap- 
proved from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  oharg^e  shall  be  made  for  the  transmission  over  the  same  of  the  malls, 
the  troops,  and  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  said  bridge,  and 
It  Hhall  enjoy  the  rights  and  privileg:es  of  other  post-roads  in  the  United  States ;  and 
eqnal  privileges  in  tlie  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies; 
and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  ap- 
proaches for  postal  telegraph  purposes. 

Sec.  3.  That  the  said  bridge  shall  be  made  with  unbroken  and  continuous  spans.  Be- 
fore approving  the  plans  for  said  bridge,  the  Secretary  of  War  shall  order  three  engineer 
officers  £rom  Uie  Engineer  Bureau  to  be  detailed  to  the  duty  of  examining,  by  actual 
inspection,  the  locality  where  said  bridge  is  to  be  built,  and  to  report  what  shall  be 
the  length  of  the  main  channel  span  ana  of  the  other  spans :  Provided,  That  the  main 
channel  span  shall  in  no  event  be  less  than  seven  hundred  feet  in  length,  or  the  other 
spans  less  than  six  hundred  and  fifty  feet  each  in  length ;  and  if  the  report  of  said 
officers  shall  be  approved  hy  the  Secretary  of  War,  the  spans  of  said  bridge  shall  be 
of  the  length  so  required.  The  lowest  part  of  the  superstructure  of  said  bridge  shall 
be  at  least  eighty-five  feet  above  extreme  high- water  mark,  as  understood  at  the 
point  of  location,  and  the  bridge  shall  be  at  right  angles  to  and  its  piers  parallel  with 
the  current  of  the  river.  No  bridge  shall  be  erected  or  maintained  under  the  au- 
thority of  this  act  which  shall  at  any  time  substantially  or  materially  obstruct  the 
free  navigation  of  said  river;  and  if  any  bridge  erected  under  such  authority  shall, 
in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  au- 
thorized to  cause  such  change  or  alteration  of  said  bridge  to  be  made  as  will  eflSsotu- 
ally  obviate  snch  obstruction;  and  all  such  alterations  shall  be  made,  and  all  such 
obstruotions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge :  and 
in  case  of  any  litigation  arising  from  any  obstruction  to  the  free  navigation  or  said 
river  caused  or  al^ged  to  be  caused  by  said  bridge,  the  case  may  be  brought  in  the 
circuit  court  of  the  United  States  within  whose  jurisdiction  any  portion  of  said  ob- 
struction or  bridge  may  be  located :  J^'rovided  further,  That  nothing  in  this  act  shall 
be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing  in 
reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  mm 
the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have,  and 
be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
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can  over  the  sanie  upon  the  payment  of  a  reasonable  compensation  for  such  use ;  and 
in  ease  t^e  owner  or  owners  of  said  bridge  and  tho  several  railroad  companies,  or  uuy 
one  of  them  desiring  such  nse  shall  fail  to  agree  upon  the  sam  or  sums  to  be  paid,  and 
upon  rules  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all  mat- 
ters at  issue  between  them  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing 
of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  boiit 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  navigation 
of  said  viver  as  the  Secretary  of  War  shall  prescribe,  and  to  secure  that  object  the 
said  companies  or  corporations  shall  submit  to  the  Secretary  of  War,  for  hisexaminor 
tion  and  approval,  a  design  and  drawing  of  the  bridge  and  maps  of  the  location,  giv- 
ing, for  the  space  of  two  miles  above  and  two  miles  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river,  the  shore-lines  at  extxeme  high  and  low  water, 
the  direction  and  strength  of  tho  currents  at  all  stages,  and  the  soundings  acouratelv 
showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
furnish  such  other  information  as  may  be  required  for  a  full  and  satisfactory  under- 
standing of  the  subject ;  and  until  said  plan  and  location  of  the  bridge  are  approved 
by  the  Secretary  of  War  the  bridge  shall  not  be  built;  and  should  any  change  be 
made  in  the  plans  of  said  bridge  during  the  progress  of  construction,  such  change 
shall  be  subject  to  the  approved  of  the  Secrettury  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal 
at  the  expense  of  the  owners,  whenever  Congress  shall  decide  that  the  public  inteiest 
requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory  proof  that 
a  necessity  exists  therefor,  to  require  the  company  or  persons  owning  said  bridge  to 
cause  such  aids  to  the  passage  to  be  constructed,  placed,  and  maintained,  at  their 
own  cost  and  expense,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper 
structures  for  the  guiding  of  rafts,  steam-boats,  and  other  water-craft  safely  tlurongh 
the  passage-way,  as  shallbe  specified  in  his  oroer  in  that  behalf:  and  on  failure  of 
the  company  or  persons  aforesaid  to  make  and  establish  such  additional  structures 
within  a  reasonable  time,  the  said  Secretary  shall  proceed  to  cause  the  same  to  be 
built  or  made  at  the  expense  of  the  United  States,  and  shall  refer  the  matter  without 
delay  to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  insti- 
tute, in  the  name  of  the  United  States,  proceedings  in  any  circuit  court  of  the  Uuited 
States  within  whose  jurisdiction  such  bridge,  or  any  part  thereof,  is  located  for  the 
recovery  of  the  amount  so  expended  by  the  Government  and  all  costs  of  such  pro- 
ceedings; and  all  moneys  accruing  from  such  proceedings  shall  be  covered  into  the 
Treasury  of  the  United  States. 

Sec.  o.  That  if  the  construction  of  tho  bridge  hereby  authorized  shall  not  be  com- 
menced within  one  year  from  the  time  this  act  takes  effect,  and  be  completed  within 
three  years  after  its  commencement,  then  this  act  shall  be  void,  and  all  rights  hereby 
conferred  shall  cease  and  det-ermine. 

Approved,  June  19,  1888. 


AN  ACT  to  authorise  the  constractioD  of  a  bridge  over  the  Mlssoad  Rirer  at  or  near  the  dty  of 

Omaha,  Ivebraaka. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United  Statee  of  America 
in  Congreee  aeeetnbledf  That  the  Nebraska  Central  Railway  Company,  a  corporation 
existing  under  the  laws  of  tho  State  of  Nebraska,  be,  and  is  hereby,  authorized  to 
construct,  operate,  and  maintain  a  bridge  over  the  Missouri  River  at  or  near  the  city 
of  Omaha,  in  said  State  of  Nebraska ;  said  bridge  when  built  shall  not  be  located 
less  than  one-third  of  one  mile  from  any  other  bridge  across  said  river,  then  baiH  or 
in  process  of  construction.  Said  bridge  shall  be  constructed  to  provide  for  the  passage 
of  railway  trains,  and,  at  the  option  of  the  persons  by  whom  it  may  bo  built,  may  be 
used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals, 
and  for  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved  ttom 
time  to  time  by  the  Secretary  of  War  [  and  in  case  of  any  litigation  concerning  any 
alleged  obstruction  to  the  free  navigation  of  said  river  on  account  of  said  bridge,  the 
cause  may  be  tried  before  the  circuit  court  of  the  United' States  in  whose  jnrisdiotion 
any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  2.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  for  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  their  transportation  over  railroads  or  public  highways  leading  to  said 
bridge;  and  the  United  States  and  all  companies  and  individuals  shall  have  the  right 
of  way  for  telegraph,  postal  telegiaph,  and  telephone  purposes  across  said  bridge. 
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Skc.  3.  That  if  said  bridge  shall  be  made  with  anbroken  and  contiuaoQB  spans  it 
shall  not  be  of  less  elevation  in  any  case  than  fifty  feet  above  high- water  nuirk,  as 
nnderstood  at  the  point  of  location,  to  the  lowest  member  or  the  bridge  saperatrnot* 
are,  nor  shall  the  spans  of  said  bridge  over  the  main  channel  of  said  river  be  less  than 
three  hundred  and  fifty  feet  in  length,  and  the  piers  of  said  bridge  shall  be  parallel 
with  the  current  of  said  river,  and  the  bridge  itself  at  right  angles  thereto:  Prarided, 
That  if  said  bridge  be  constructed  as  a  draw-bridge,  it  shall  be  constrnoted  as  a  pivot 
draw-bridge,  witn  a  draw  over  the  main  channel  of  the  river  at  an  accessible  ancl  the 
best  navigable  point,  and  with  spans  of  not  less  than  two  hundred  feet  in  length  in 
the  clear  on  eacn  side  of  the  central  or  pivot  pier  of  the  draw;  and  said  spans  shall 
not  be  less  than  ten  feet  above  low-water  mark,  measuring  to  the  lowest  member  of 
the  bridge  superstrnctnre.  And  provided  a Uo,  That  said  draw  shall  be  opened  promptly 
upon  reasonable  signal,  except  when  trains  are  passing  over  the  said  bridge,  for  the 
passage  of  the  boats  whose  construotion  shall  not  be  such  as  to  admit  of  their  passage 
under  the  draw  of  said  bridge  when  closed;  but  in  no  case  shall  unnecessary  delay 
occur  in  opening  the  said  draw  after  the  passage  of  trains;  and  the  said  company  or 
corporalion  shall  maintain  at  its  own  expense,  from  sunset  to  snnrise,  such  lights  or 
otiier  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several 
railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon  the 
sum  or  sums  to  be  paid,  and  upon  rules  or  conditions  to  which  each  shall  conform  in 
luiing  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary 
of  War  upon  a  heariug  of  the  allegations  and  proofs  of  the  parties. 

Si'X'.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  current  at  all  stages,  and  the  soundiugs  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactoiy  understanding  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of 
said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject  to  the 
approval  of  the  Secretary  of  War;  and  if  said  bridge  is  not  commenced  within  two 
years  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights  and 
privileges  hereby  granted  shall  be  null  and  void. 

Skc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  Congress  shall  decide  that  the  public 
interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  This  act  shall  be  null  and  void  unless  the  construe tion  of  the  bridge  hereby 
authorized  shall  be  commenced  within  two  years  and  be  completed  within  rour  years 
from  the  date  of  the  approval  of  this  act. 

Approved,  June  22, 1388. 


AN  ACT  to  authorize  tho  construction  of  a  bridse  across  the  Tennessee  River  at  or  near  Knozrille, 

Tennessee. 

Be  it  enacted  by  the  Senate  and  Souse  of  Bepreaentatioee  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Carolina,  Knoxville  and  Western  Railway  Company, 
organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  authorised  to 
construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  River, 
at  or  near  the  city  of  Knoxville,  Tennessee,  in  the  county  of  Knox.  Said  bridge  shall 
be  constructed  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  tho 
corporation  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and 
vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengeis,  for  rea- 
sonable rates  or  tolls,  to  be  fixed  by  said  company ;  and  the  Secretary  of  War  shall 
have  the  right,  from  time  to  time,  to  revise,  prescribe,  and  determine  such  rates  or 
tolls. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be  a 
lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  enjoy 
the  rights  and  privileges  of  other  post-roads  in  the  United  States.    That  the  bridge 


Digitized  by  LjOOQ IC 


2852     BEPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

authorized  to  be  constmcted  nnder  this  act  shall  be  a  ]awfnl  structure  and  shall  be 
recoguised  aod  known  as  a  post-route,  and  the  same  is  hereby  declared  to  be  a  post- 
route,  upon  which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the 
same  of  the  mail,  troops,  and  munitions  of  war  of  the  United  States,  or  for  through  rail- 
way passengers  or  freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  trana- 
misaion  over  the  railroad  leading  to  said  bridge,  and  equal  privileges  in  the  use  of  said 
bridg[e  shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  have 
the  nght  of  way  across  said  bridge  and  its  approaches  for  postal  telegraph  purposes; 
that  the  said  bridge  shall  be  so  constructed  either  by  draw,  span,  or  otherwise,  that 
a  free  snd  unobstructed  passage-way  may  be  secured  to  all  water  craft  navigating 
said  river  at  the  point  aforesaid:  Proridedf  That  if  said  bridge  authorized  to  be  con- 
structed nnder  this  act  shall  be  constructed  as  a  draw-bridee,  the  draw  shall  be 
opened  promptly  upon  the  resonable  signals  for  the  passage  of  boats  or  vessels ;  aod 
said  corporation  shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights 
or  other  signals  on  said  bridge  as  the  Light- House  Board  shall  prescribe. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
1)0  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  u])on  the  payment  of  a  reasonable 
compensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties.  * 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  the  topogra- 
phy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  current  at  all  stages,  and  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  otner  bridge  or  bridges,  and  shall  furnish  snch 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  uie  Sec- 
retary of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  snch  change  shall  beaab- 
uiitted  to  and  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  preventer  remove 
all  material  and  substantial  obstruction  to  the  navigation  of  said  river  by  the  oon- 
Htrnotion  of  the  said  bridjge,  is  hereby  expressly  reserved ;  and  any  alterations  or 
changes  that  may  be  required  by  Secretary  of  War  in  the  bridge  constructed  nnder 
this  act,  or  its  entire  removal  shall  be  made  by  the  corporation  owning  or  eon  trolling 
1  bo  same,  at  its  own  expense  j  and  if  any  litigation  shall  arise  in  regard  to  said 
bridge,  the  same  may  be  had  m  the  circuit  court  of  the  United  States  within  whoae 
territorial  jurisdiction  any  part  of  said  bridge  is  located.  Furlhermore,  if  the  con- 
struction of  said  bridge  shall  not  be  commenced  within  two  and  completed  within 
four  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  aod  this  act^ 
shall  become  null  and  void. 

Approved,  June  25,  1888. 


AK  ACT  toprevent  obstniotiye  and  injarioiu  deposits  within  the  harbor  and  adjacent  waters  of  Vew 
York  City,  by  dumping  or  otherwise,  and  to  punish  and  prevent  snch  offenses. 

He  it  enacted  by  the  Senate  and  Home  of  Representatives  of  the  United  States  of  AwMriea 
in  Congress  assemhledy  That  the  placing,  discharging,  or  depositing,  by  any  proceoa  or 
in  any  manner,  of  refuse,  dfrt,  ashes,  cinders,  mud,  saud,  dredging,  sludge,  acid,  or 
any  other  matter  of  any  kind,  other  than  that  flowing  from  streets,  sewers,  and  pass- 
iiig  therefrom  iu  a  liquid  state,  in  the  tidal  waters  ot  the  harbor  of  New  York,  or  its 
a<ljacent  or  tributary  waters,  or  in  those  of  Long  Island  Sound,  within  the  limits 
which  shall  be  prescribed  by  the  supervisor  of  the  harbor,  is  hereby  strictly  forbid- 
d«'U,  and  every  such  act  is  made  a  misdemeanor,  and  ever  person  engaged  in  or  who 
shall  aid,  abet,  authorize,  or  instigate  a  violation  of  this  section,  shall,  upon  convic- 
tiou,  be  punishable  by  a  fine  or  imprisonment,  or  both,  snch  fine  to  be  not  less  than 
two  hundred  and  fifty  dollars  nor  more  than  two  thousand  ^^e  hundred  dollars,  Aod 
tho  imprisonment  to  be  not  less  than  thirty  days  nor  more  than  one  year,  either  or  both 
united,  as  the  judge  before  whom  conviction  is  obtained  shall  decide,  one  half  of  said 
fine  to  be  paid  to  the  person  or  persons  giving  information  which  shall  lead  to  eooTio- 
tioQ  of  this  misdemeanor. 
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SsG.  2.  That  any  and  every  master  and  engineer,  or  person  or  persons  acting  in  snch 
capacity,  respectively,  on  board  of  any  boat  or  vessel,  who  shall  knowingly  engage 
in  towing  any  t»cow,  boat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
point  or  place  of  deposit,  or  discharge  in  the  waters  of  the  harbor  of  New  Yoik,  or  in 
its  adjacent,  or  tributary  waters,  or  in  those  of  Long  Island  Sound,  or  to  any  point  or 

idace  elsewhere  than  within  the  limits  defined  and  permitted  by  the  supervisor  of  the 
larbor  hereinafter  mentioned,  shall  be  deemed  guilty  of  a  violation  of  this  act,  and 
shall,  upon  conviction,  be  punishable  as  hereint^fore  provided  for  offenses  in  viola- 
tion of  section  one  of  this  act,  and  shall  also  have  his  license  revoked  or  suspended  for 
a  term  to  be  fixed  by  the  Judge  before  whom  tried  and  convicted. 

Sec.  3.  That  in  all  cases  of  receiving  on  board  of  any  scows  or  boats  snch  forbidden 
matter  or  substance  as  herein  described,  it  shall  be  the*dnty  of  the  owner  or  master, 
or  person  acting  in  such  capacity,  on  board  of  such  scows  or  boats,  before  proceeding 
to  take  or  tow  the  same  to  the  place  of  deposit,  to  applv  for  and  obtain  from  the  super- 
visor of  the  harbor  appointed  hereunder,  a  permit  defining  the  precise  limits  within 
which  the  discharge  of  such  scows  or  boats  may  be  made :  and  any  deviation  from  snch 
dumping  or  discharging  place  specified  in  such  permit  snail  be  a  misdemeanor  within 
the  meaning  of  this  act ;  and  the  master  and  engineer,  or  person  or  persons  acting  in 
such  capacity,  on  board  of  any  tow-boat  towing  such  scdws  or  boats,  shall  be  equally 
guilty  of  such  offense  with  the  master  or  person  acting  in  the  capacity  of  master  of 
the  scow,  and  be  liable  to  equal  punishment. 

Sec.  4.  That  all  mud,  dirt,  sand,  dredgings,  and  material  of  every  kind  and  descrip- 
tion whatever  taken,  dredged,  or  excavated  from  any  slip,  basin,  or  shoal  in  the  har- 
bor of  New  York,  or  the  waters  adjacent  or  tributary  thereto,  and  placed  on  any  boat, 
scow,  or  vessel  for  the  purpose  of  being  taken  or  towed  upon  the  waters  of  the  harbor 
of  New  York  to  a  place  of  deposit,  shall  be  deposited  and  discharged  at  such  place  or 
within  snch  limits  as  shall  be  defined  and  specified  by  the  supervisor  of  the  harbor,  as 
in  the  third  section  of  this  act  prescribed,  and  not  otherwise.  Every  person,  firm, 
or  corporation  being  the  owner  of  any  slip,  basin,  or  shoal,  from  which  such  mnd, 
dirt,  sand,  dredgings,  and  material  shall  be  taken,  dredged,  or  excavated,  and  every 
person,  fiirm,  or  corporation  in  any  manner  engaged  in  the  work  of  dredging  or  exca- 
vating any  such  slip,  basin,  or  shoal,  or  of  removing  such  mud,  dirt,  sand,  or  dredg- 
ings therefrom,  shall  severally  be  resnonsible  for  the  deposit  and  discharge  of  all  such 
mud,  dirt,  sand,  or  dredgings  at  such  place  or  within  such  limits  so  defined  and  pre- 
scribed by  said  supervisor  of  the  harbor ;  and  for  every  violation  of  the  provisions  of 
this  section  the  person  offending  shall  be  guilty  of  an  offense  against  this  act,  and 
shall  be  punished  by  a  fine  equalto  the  sum  of  five  dollars  for  every  cubic  vard  of  mud, 
dirt,  sand,  dredgings,  or  material  not  deposited  or  discharged  as  required  bv  this  sec- 
tion. Any  boat  or  vessel  nsed  or  employed  in  violating  any  provision  of  this  act, 
shall  he  liable  to  the  pecuniary  penalties  imposed  thereby,  and  may  be  proceeded 
against,  summarily,  by  way  of  libel  in  any  district  court  of  the  United  States,  hav- 
ing Jurisdiction  thereof. 

Sec.  5.  That  a  line  officer  of  the  Navy  shall  be  designated  by  the  President  of  the 
United  States  as  supervisor  of  the  harbor,  to  act  under  the  direction  of  the  Secretary 
of  War  in  enforcing  the  provisions  of  this  act,  and  in  detecting  offenders  against  the 
same.  This  officer  shall  receive  the  sea-pay  of  his  grade,  and  shall  have  personal 
charge  and  supervision  under  the  Secretary  of  War,  and  shall  direct  the  patrol  boats 
and  other  means  to  detect  and  bring  to  punishment  offenders  against  the  provisions 
of  this  act. 

Sec.  6.  That  the  sum  of  thirty  thousand  dollars  or  so  much  thereof  as  mav  be  nec- 
essary, is  hereby  appropriated  to  carry  out  the  provisions  of  this  act ;  and  tne  Secre- 
tary of  the  Treasury  is  hereby  authorized  to  pay  that  sum  from  moneys  in  the  Treas- 
ury not  otherwise  appropriated. 

Approved,  June  29,  1888. 


AN  ACT  to  aathoris6  the  Paris,  Choctaw  aod  Little  Rock  Railway  Company  to  constmct  a  bridge 
across  Red  River  at  or  near  Hooks'  Ferry,  Red  River  County,  Texas. 

Be  it  maoUd  hy  the  Senate  and  House  of  Representatives  of  the  United  States  o/Ameriea 
in  Congress  assembledf  That  tlfe  Paris,  Choctaw  and  Little  Rock  Railway  Company,  a 
corporation  duly  created  and  existing  under  the  laws  of  the  State  of  Texas,  be,  and 
is  hereby,  authorized  to  build  a  bridge  across  the  Red  River  at  or  near  Hooks'  Ferry, 
Red  River  County,  Texas,  the  said  bridge  to  be  so  constructed  as  not  to  interfere  with 
the  navigation  of  said  river:  Provided^  That  any  bridge  constrncted  under  this  act 
and  according  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be  known  and 
recognized  as  a  post-route,  and  the  same  is  hereby  declared  to  be  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  wi^r  of  the  United  States,  or  for  through  pas- 


Digitized  by  LjOOQ  IC 


2854     REPORT   OF   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY.      4 

f 

He4j^erBor  treigbt  pasaing  over  said  brid/x^  tliaii  the  rate  per  mile  paid  for  their  trans- 
iiortation  over  the  ruilroadH  leading  to  the  said  bridge;  and  the  Uuited  States  shall 
liave  the  tight  ot  way  for  a  poHtal  tidegraph  acrosH  said  itridge. 

^KC.  2.  That  any  bridge  coilstructed  under  thi8  act  Nliall  be  built  and  located  under 
and  subject  to  such  regulations  for  the  Reciirity  of  navigation  of  said  river  as  the  Sec- 
retary of  War  ahall  prescribe;  and  to  secure  that  object  the  aaid  coiopany  ohall  sub- 
mit to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  of  the  dra wr- 
ings of  the  bridge  and  piers,  and  a  map  of  the  location,  giving,  for  the  space  of  at 
least  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the 
banks  of  the  river,  the  shore  lines  at  high  and  low  water,  and  the  direction  and 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  sneh 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  said  plan  and  location'of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built;  and  if  any  change  be  made  in  the  plan  of  con- 
struction oi  said  bridge  during  the  progress  of  the  work  thereon,  or  before  the  com- 
pletion of  said  bridge,  such  change  shall  be  subietft  to  the  approval  of  the  Secretary 
of  War;  and  the  said  structure  shall  be  at  all  times  so  kept  and  managed  as  to  offer 
reasonable  and  proper  means  for  the  passage  of  vessels  through  or  under  said  stmct- 
ore;  and  the  said  stnictnre  shall  be  changed,  at  the  cost  and  ex)>en8e  of  the  owners 
thereof,  ftom  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the 
free  and  convenient  navigation  of  said  river;  and  the  authority  to  erect  and  continue 
said  bridge  shall  be  subject  to  the  revocation  or  modiiication  by  law  whenever  the 
public  good  shall,  in  the  judgment  of  the  Secretary  of  War,  so  require,  witnont  any 
expense  or  charge  to  the  United  States ;  and  in  case  of  any  litigation  arising  from  any 
obstruction  or  alleged  obstruction  to  the  free  navigation  of  said  river  caused  or  alleged 
to  be  caused  by  said  bridge,  suit  may  be  brought  in  the  circuit  courts  of  the  United 
States  of  Texas  or  Arkansas,  in  whose  Jurisdiction  any  portion  of  said  bridge  may  be 
located. 

Sbc.  3.  That  Congress  ^serves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
time;  and  thai  if  at  any  time  navigation  of  the  said  river  shall  in  any  manner  be  ob- 
structed or  impaired  by  the  bridge  authorized  by  this  act  to  be  constructed,  the  Sec- 
retary of  War  shall  have  authority,  and  it  shalf  be  his  duty,  to  require  the  said  rail- 
way company  to  alter  and  change  the  said  bridge,  at  its  own  expense,  in  such  manner 
as  may  be  proper  to  secure  free  and  complete  navigation  without  impediment,  and  if, 
upon  such  reasonable  notice  to  said  railway  company  to  make  such  change  or  in^- 
provements,  the  said  company  fails  to  do  so,  the  Secretary  of  War  shall  have  the  an- 
thority  to  make  the  same,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited ; 
and  the  Secretary  of  War  shall  have  power  to  do  any  and  all  things  necessary  to  se- 
cure the  free  navigation  of  the  river. 

Sec.  4.  That  this  act  shall  be  null  and  void*if  actual  constri^ction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  June  29,  1888. 


AN  ACT  to  aathorise  the  construction  of  a  bridf^e  across  Trail  Creek,  in  the  city  of  Michigan  City, 

Indiana. 

Beit  enacted  hy  th^  Senate  and  House  of  Hepresentaiives  of  the  United  States  of  America 
in  Congress  assemhledf  That  the  consent  of  Congress  be,  and  is  hereby,  granted  to  the 
city  of  Michigan  City,  a  corporation  duly  organized  under  the  laws  of  the  State  of 
Indiana,  to  construct,  use,  operate,  and  maintain  a  swing-bridge,  with  the  necessary 
appurtenances,  across  Trail  Creek,  at  the  intersection  of  Franklin  street  in  the  city 
of  Michigan  City  with  said  creek,  for  the  passage  of  foot-passengers,  animals,  and 
vehicles  of  all  kinds:  Provided^  That  the  plans  and  specifications,  with  the  necessary 
drawings  of  said  bridge  shall  be  submitted  to  the  Secretary  of  War  for  his  approval ; 
and  nntil  he  approves  the  plan  and  location  of  said  bridge  it  shall  not  be  commenced ; 
and  should  any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  the 
work  thereon  such  change  shall  likewise  be  subject  to  the  approval  of  the  Secretar>' 
of  War;  and  said  bridge  shiill  be  ccmstructed  in  accordance  with  the  plans  and  fepeci- 
iications  as  approved :  Provided  also,  That  no  bridge  fliall  be  oommenced  under  an- 
thoiity  of  this  act  nntil  the  Secretary  of  War  shall  have  certified  in  writini^  that  in 
his  opinion  the  construction  and  maintenance  of  such  bridge  will  not  at  any  time  snb- 
stantially  or  materially  obstruct  the  ordinary  navigation  of  the  said  creek:  J^raridtd 
also,  That  if  tolls  shall  be  collected  for  passage  or  transportation  across  aaid  bridge, 
the  rates  thereof  shall  be  subject  to  the  approval  of  the  Secretary  of  War,  who  alud 
have  power  to  fix  said  rates  at  reasonable  amounts. 

Sec.  2.  That  if  the  construction  of  the  bridge  hereby  anthorized  shall  not  be  com- 
menced within  one  year  from  the  time  this  act  takes  effect,  and  be  completed  wiUun 
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three  yean  after  its  commeDcemeat,  then  this  act  shall  be  void,  and  all  righte  hereby 
conferred  shall  cease  and  deterquiue. 

Bec.  3.  That  the  ri?ht  to  alter,  amend,  or  repeal  this  act  so  as  to  prevent  or  remove 
any  material  obstructions  to  the  navigation  of  said  creek,  and  so  as  to  enforce  anv  of 
the  conditions  of  this  act,  is  hereby  expressly  reserved ;  and  any  change  needful  to 
prevent  or  remove  any  such  material  obstructions  shall  be  made  at  the  expense  of 
said  city  of  Michigan  City. 

Approved,  June  29,  1888. 


AIT  ACT  authorising  the  construction  of  a  bridfse  acrosa  the  Red  River  of  the  North  by  the  Dulnth, 
Rainy  Lake  Siver  and  Southwentem  Hallway  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Hepreeentaiives  of  the  United  States  of  America 
in  Congress  assemhled^  That  the  assent  of  Congress  is  hereby  given  to  the  Duluth, 
Rainy  Lake  River  and  Southwestern  Railroad  Company,  a  corporation  existing  under 
the  laws  of  the  State  of  Minnesota,  and  to  its  successors  and  assigns,  to  construct  and 
maintain  a  pivot  draw-bridge,  and  approaches  thereto,  across  the  Red  River  of  the 
North,  between  the  State  of  Minnesota  and  the  Territory  of  Dakota,  at  such  point  on 
said  river,  on  the  boundary-line  between  Marshal  Couuty  or  Kittson  County,  in  the 
State  of  Minnesota,  and  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of 
railroad  which  said  corporation  may  build  to  said  point.  Said  bridge  shall  be  con- 
structed to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  said 
corporation,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  aU  kinds,  for  the 
ransit  of  animals,  and  for  foot-passengers,  for  reasonable  tolls  to  be  fixed  by  the  Sec- 
letary  of  War ;  and  the  Secretary  of  war  shall  have  the  right,  from  time  to  time  to 
rvvise  such  tolls. 

Sbc.  2.  That  the  bridge  authorized  by  this  act  shall  be  constructed  as  a  pivot  draw- 
bidge,  with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
pout,  and  with  spans  giving  a  clear  width  of  water-way  measured  at  the  lowest  stage 
of 'vater  known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side 
of  tie  central  or  pivot  pier  of  the  draw,  and  the  bottom  chord  of  said  bridge  shall 
not  >e  of  less  elevation  than  oue  foot  above  the  plauo  of  the  highest  known  3  *od  at 
theloality;  and  provision  shall  also  be  made  in  the  lo'atiou  and  construct  ion  of 
abutments  and  approaches  to  allow  the  free  passage  of  Hood  wator ;  and  the  piers  of 
said  Vidge  shall  be  parallel  to  and  the  bridge  itself  at  right  angles  to  the  direction 
of  thecurreut  of  said  river.  And  said  corporation  shall  provide,  at  its  own  ex|ieuse, 
such  Seer-booms,  guide-piers,  and  other  devices  as  niaj'  be  necessary  to  facilitate  the 
safe  pasage  of  boats  or  other  water-craft  through  the  spans  of  said  bridge:  Pro- 
vided, *hat  the  draw  of  said  bridge  shall  be  opened  promptly  upon  reasonable  signals 
for  thotassage  of  boats  or  vessels;  and  said  corporation  shall  maintain,  at  its  own 
expense  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  brid^reas  the 
Light  Huso  Board  shall  prescribe.  The  said  bridge  shall  be  located  and  built  under 
and  snbjct  to  such  regulations  for  the  security  of  the  navigation  of  said  river  as  the 
8ecretar}of  War  shallprescribe ;  and  to  secure  that  object  the  said  company  shall 
submit  ttthe  Secretary  of  War,  for  his  examination  and  approval,  a  design  and 
drawing8)f  said  bridge,  and  a  map  of  the  location,  giving,  for  the  snace  of  one  mile 
below  ancone  mile  above  the  proposed  location  the  topography  of  tlie  banks  of  the 
river,  the  bore-lines  at  high  and  low  water,  the  direction  and  streugth  of  the  cur- 
rent at  alltages,  and  the  soundings,  accurately  showing  the  bed  and  channel  of  the 
stream,  antcdiall  furnish  such  other  iuformation  as  shall  be  required  fur  a  fnll  aud 
satisfactoryunderstandic^  of  the  subject;  and  until  the  said  locution  and  plan  of 
the  bridge  j^reby  authorized  to  be  constructed  are  approved  by  the  Secretary  of 
War  the  sai(brid^  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan 
of  such  brid^  dnring  the  progress  of  construction  thereof,  such  change  sballbe  sub- 
ject to  the  aproval  of  the  Secretary  of  War ;  and  no  such  change  shaU  be  made  until 
so  approved. 

Sec.  3.  ThaiiU  railroad  companies  desiring  the  use  of  the  bridge  constructed  under 
this  act  shall  \ye  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  pas- 
sage of  railwa.trains,  oars,  and  locomotives  over  the  same,  and  over  the  approaches 
thereto,  upon  to  payment  of  a  reasonable  compensation  for  such  use,  to  be  fixed  by 
the  Secretary  ©War,  incase  the  owner  or  owners  of  the  said  bridge  and  the  several 
railway  compai^s,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum 
or  sums  to  be  pui  •  and  the  Secretary  of  War  shall  prescribe  the  rules  and  conditious 
to  which  each  sill  conform  in  using  said  bridge,  and  all  matters  of  difference  be- 
tween them  shalbe  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allega- 
tions and  proofs  i  the  parties. 

Sec.  4.  Thatthbridge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  hall  be  recognized  and  known  as  a  post-route,  and  the  same  is 
hereby  declared  toe  a  post-route  upon  which  also  no  higher  charge  shall  be  made  for 
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the  traDsmission  over  the  eame  of  the  mails,  troops  j  andmunitions  of  war  of  the  United 
States,  or  fur  through  railway  ))a«seQger8  or  freight  passiuf^over  said  bridge,  than  the 
rate  per  mile  for  the  trausinis^ion  over  the  railroads  leading  to  said  bridge ;  and  eqaal 
privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies ;  and 
the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approachee 
for  postal  telegraph  purposes. 

Skc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served; and  any  alterations  or  changes  that  may  be  required  by  Con^p^ss  in  the 
bridge  constructed  under  this  act  so  as  to  prevent  or  remove  all  material  and  sub- 
stantial obstruction  to  the  navigation  of  said  river  by  the  construction  of  said  bridge, 
shall  be  made  by  the  corporation  owning  or  controlling  the  same,  at  its  own  expense. 

Sec.  6.  That  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  ob- 
struction caused  b^  this  bridge  to  the  free  navigation  of  said  river,  the  cause  may  be 
tried  before  the  circuit  court  of  the  United  States  in  whose  territorial  jurisdiction 
said  bridge  or  any  part  thereof  is  located. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  June  29,  1888. 


AN  ACT  authorizing  the  constmction  of  a  railrofld  hridfre  across  the  Red  Biver  of  the  North  by  the 
North  Dakota  and  Pacific  BaUway  Company. 

Be  it  enacted  hy  the  Senate  and  Mouse  of  Hepresentatives  of  the  United  States  of  Ameriet 
in  Congress  assemhledj  That  the  assent  of  Congress  is  hereby  given  to  the  North  Dakoa 
and  Pacific  Railroad  Company,  a  corporation  existing  under  the  laws  of  the  State^f 
Minnesota,  and  to  its  successors  and  assigns,  to  construct  and  maintain  a  bridge,  idd 
approaches  thereto,  across  the  Red  River  of  the  North,  between  the  State  of  Miioe- 
sota  and  the  Territory  of  Dakota,  at  such  point  on  said  river  on  the  boundaryiine 
between  Norman  or  Polk  County  in  the  State  of  Minnesota,  and  Traill  or  Cass  Cointy 
in  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of  railroad  which  saif  cor- 
poration may  build  to  said  point.  Said  bridge  shall  be  constructed  to  provide  ft  the 
passage  of  railway  trains,  and,  at  the  option  ot  the  said  corporation,  may  be  used  ^r  the 
passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  fo  foot- 
passengers  for  reasonable  rates  or  tolls  to  be  fixed  by  said  company ;  and  the  Seretary 
of  War  shall  have  the  right,  from  time  to  time,  to  revise,  prescribe,  and  dedrmine 
such  rates  or  tolls. 

Sec.  2.  That  any  bridge  built  under  this  act  slj^all  be  constructed  as  a  piv^  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  acceesible  and  the  best  i>vigable 
point,  and  with  spans  giving  a  clear  water-way,  measured  at  the  lowest^tage  of 
water  known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  ea^^  side  of 
the  central  or  pivot  pier  of  the  draw ;  and  the  bottom  chord  of  the  bridge  sitll  not  be 
of  less  elevation  than  one  foot  above  the  plane  of  the  highest  flood  kno^n  at  the 
locality,  and  provision  shall  also  be  made  in  the  location  and  constmctio  of  abut- 
ments and  approaches  to  allow  the  free  passage  of  flood  water;  and  the  p^rs  of  said 
bridge  shall  be  parallel  to  and  the  bridge  itself  at  right  angles  to  the  oniDnt  of  said 
river:  Provided.  That  said  draw  shall  be  opened  promptly  u^n  reasonah^  signal  for 
the  passage  of  noats  and  other  water<craft,  except  when  trains  are  passlg  over  said 
draw;  but  in  no  case  shall  unnecessary  delay  occur  in  opening  the  said^^aw  daring 
or  after  the  passage  of  trains;  and  said  corporation  shall  maintain,  a^ts  own  ex- 
pense, from  sunset  to  sunrise,  such  lights  and  other  signals  on  said  ridge  as  the 
Light-House  Board  shall  prescribe;  and  said  corporation  shall  provideit  its  own  ex- 
pense, such  sheer-booms,  guide-piers,  and  other  device  as  may  be  nece^ary  to  facili- 
tate the  safe  passage  of  boats  or  other  water-craft  through  the  spans  i  said  bridge. 
The  said  bridge  shall  be  located  and  built  under  and  sul^eot  to  such  egulations  for 
the  security  of  the  navigation  of  said  river  as  the  Secretary  of  War  iall  preecribe; 
and  to  secure  that  object  the  said  company  shall  submit  to  the  Secrelki7  of  War,  for 
his  examination  and  approval,  a  design  and  drawing  of  said  bridge  Od  a  map  of  the 
location,  giving  for  the  space  of  one  mile  below  and  one  mile  above  ifi  pronosed  loca- 
tion, the  topography  of  the  banks  of  the  river,  the  shore-lines  at  hif^  and  low  water, 
the  direction  and  strength  of  the  current  at  all  stages,  and  the  sout^i^gB,  accurately 
showing  the  bed  and  channel  of  the  stream,  and  shall  furnish  snchther  information 
as  shall  be  required  for  a  full  and  satisfactory  understanding  oi^he  subject;  and 
until  the  said  location  and  plan  of  the  bridge  hereby  authorized  to^  constnioted  are 
approved  by  the  Secretary  of  War,  the  said  bridge  shall  not  be  hnf\  and  should  any 
change  be  made  in  the  plan  of  such  bridge  during  the  progress  of  contraction  thereof* 
such  chang:e  shall  be  subject  to  the  approval  of  the  Secretary  of ,  ar ;  and  in  case  of 
any  litigation  arisiug  from  the  obstruction  or  alleged  obstruc^n  caused  by  Hdd 
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bridge  to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  oiroait 
coort  of  the  United  States  in  whose  jurisdiction  any  portion  of  said  bridge  is  located. 

Sec.  8.  That  all  railroad  coiiipunies  desiring  the  use  of  the  bridge  constructed  un- 
der this  act  shall  have,  and  be  entitled  to,  equal  rights  and  privileges,  relative  to  Ihe 
passage  of  railway  trains,  cars,  and  locomotives  over  the  same  and  over  the  ap- 
preaches  thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use ;  and 
lu  case  the  owner  or  owners  of  the  said  bridge  and  tiie  several  railroad  companies,  or 
any  of  them,  desiring  snoh  nee  shall  f^il  to  agree  upon  the  snm  or  snms  to  be  paid, 
and  upon  rules  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all 
such  matters  of  difference  between  them  shall  be  decided  by  the  Secretary  of  War, 
upon  a  hearing  of  the  allegations  and  proof  of  the  parties. 

Sbc.  4.  That  the  bridse  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  poet-route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  transmission  over 
the  railroads  leading  to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  tele^aph  companies;  and  the  United  States  shall  have  the 
right  of  way  across  said  bridge  and  its  approaches  for  postal  telegraph  purposes. 

Seo.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  re- 
move all  material  and  substantial  obstructions  to  the  navigation  of  said  river  by 
the  construction  of  the  said  bridge,  is  hereby  expressly  reserved ;  and  any  alterations 
or  changee  that  maybe  required  by  the  Secretary  of  War  in  the  bridge  constructed 
under  thin  act,  or  its  entire  removal  when  completed  shall  be  made  hj  the  corpora- 
tion owning  or  controlling  the  same  at  its  own  expense ;  and  if  said  bridge  shall  not 
be  commenced  in  one  year  and  be  finished  within  three  years  from  the  passage  of  this 
act,  the  rights  and  privileges  hereby  granted  shall  be  null  and  void. 

Approved,  Jnne  29,  1888. 


AN  ACT  to  antliorixe  the  constniction  of  a  wiifron  aod  foot-paMeDser  bridge  across  the  UToxabee 
River,  at  or  near  Galnsyille,  in  the  State  of  Alabama. 

Be  it  enacted  hy  the  Senate  and  House  of  RepreeentaHvea  of  the  United  States  of  America 
in  Congress  assembled,  That  the  court  of  connty  commissioners  of  Sumter  County, 
Alabama,  be,  and  are  hereby,  authorized  to  construct  and  maintain,  if,  in  the  opinion 
of  the  Secretary  of  War,  the  same  be  a  public  necessity,  a  wagon  and  foot-passenger 
bridge  across  the  Noxubee  River,  at  a  point  at  or  near  Gainsville,  Alabama;  that 
said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river  beyond  what  is 
necesaary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby  granted ;  and 
in  case  of  an v  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the 
navigation  of  said  river,  the  cause  mav  be  tried  before  the  circuit  court  of  the  United 
States  in  and  for  any  district  in  which  any  of  said  bridge  obstruction  may  be.  Said 
bridge  shall  be  constructed  to  provide  for  the  safe  and  convenient  passage  of  wagons 
and  vehicles  of  all  kinds,  animals,  and  foot-passengers.  And  if  tolliB  shaU  be  charged 
for  the  passage  of  wasons  or  other  vehicles,  or  of  animals  and  foofc-passengers,  the 
rates  thereof  may  be  Sxed  by  the  Secretary  of  War,  on  appeal  to  him  for  that  pur- 
pose, and  no  higher  charges  shall  be  made  than  shall  be  established  by  him. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option 
of  Sumter  County  building  the  same,  be  built  as  a  draw-bridge  or  with  unbroken  and 
continuous  spans :  Proiu'd^,  That  if  the  said  bridge  shall  be  made  with  unbroken 
and  continuous  spans  it  shall  give  clear  head-room  of  not  less,  in  any  case,  than 
forty-eight  feet  above  extreme  nigh- water  mark  as  understood  at  the  point  of  loca- 
tion, nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  less  than 
seventy-five  feet,  and  the  piers  of  said  oridge  shall  be  parallel  with  the  current  of 
said  river,  and  the  bridge  itself  at  right  angles  thereto :  Provided  alsOf  That  if  the  said 
bridge  be  built  as  a  draw-bridge,  the  draw  shall  be  built  over  the  main  channel  of 
the  river  at  a  convenient  and  the  most  accessible  -poiatf  giving  a  clear  width  of  water- 
way of  not  less  than  seventy-five  feet,  and  that  said  draw  shall  be  opened  promptly 
upon  reasonable  signal  for  the  passage  of  boats,  and  said  connty  commissioners  snail 
maintain,  at  their  own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on 
said  bridge  as  the  Light-House  Board  shall  prescribe. 

Src.  3.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure  and  shall  be  known  as  a  postal-route,  and  the  same  is 
hereby  declared  to  be  a  post-route,  upon  which  alao  no  higher  charge  shall  be  made 
for  the  crossing  of  mails,  troops,  and  munitions  of  war  of  the  United  States,  and  for 
freight  passiug  over  said  bridge,  than  is  charged  for  the  same  services  from  the  pub- 
lic, and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph 
companies,  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
purposes  across  said  bridge. 
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Sec.  4.  That  the  Btrnotaie  herein  Authorized  shall  be  built  and  located  under,  and 
subject  to,  sncb  re|; illations  for  the  eeonrity  of  the  navigation  of  said  rtvor  as  the 
Secretary  (if  War  shall  prescribe,  and  to  secure  that  object  the  said  company  or  cor- 
poraUirs  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawiug  of  the  bridge  and  a  map  of  the  location,  giving  for  space  of  one- 
half  mile  above  and  below  the  proposed  location  the  topognphy  of  the  bank  of  the 
river,  the  current  ot  the  river  at  hign  and  low  water,  the  location  of  any  other  bridge 
or  bridffes,  together  with  such  other  information  as  the  Secretary  of  War  may  pre- 
scribe, and  until  the  plan  and  location  of  the  said  bridge  are  approved  by  the  Secre- 
tary of  War  the  bridge  shall  not  be  built,  and  should  any  change  be  made  in  the  plan 
of  said  bridge  during  the  progress  of  construction,  such  changes  shall  be  aubjeet 
to  the  approval  of  the  Secretary  of  War.  And  all  expenses  attending  snch  changes 
shall  be  paid  by  the  company  constructing  said  bridge ;  or,  if  the  Secretary  of  War 
shall  re<}uire  any  change  in  said  bridge  or  the  entire  removal  of  the  same  after  its 
completion,  the  same  shall  be  at  the  coiBt  of  the  company,  and  if  snch  changes  or  re- 
moval shall  not  bo  made  when  required,  the  Secretary  of  War  may  make  such  changes 
or  removal,  and  cause  proceedings  to  be  instituted  in  the  name  of  the  United  States 
in  any  circuit  court  of  the  United  States  in  whose  Jurisdiction  any  part  of  said  bridge 
is  located  to  recover  firom  the  company  or  persons  owning  saia  bridge  the  amount 
which  may  be  expended  by  the  United  states  in  such  alterations  or  removal. 

Sbo.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expreaaly 
reserved. 

fisa  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  June  29^  1888. 


AK  ACT  to  Batboriie  Dalles  City  to  constraet  a  brideo  aonM«  the  Coliimbia  Biver,  Intba  State  ef 
Oregon  and  Territory  oiWashlngton. 

Be  it  enacted  by  t?^  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhUdf  That  Dalles  City,  in  the  county  of  Wasco  and  State  of  Oregon, 
be  authorized  and  permitted  to  build  a  wagon  and  foot  bridge  across  the  Columbia 
River  at  such  point  as  it  may  select  within  a  distance  of  five  miles  above  said  city. 
Such  bridge  may  also,  at  the  option  of  said  city,  be  so  constructed  as  to  be  available 
as  a  railroad  bridge. 

Sec.  2.  That  such  bridee  built  under  the  provisions  of  this  act  may,  at  the  option 
of  said  Dalles  City,  be  built  as  a  draw-bridge  or  with  unbroken  and  continuous  spana: 
Provided,  That  if  such  bridge  shall  be  made  with  unbroken  and  continuous  spans,  the 
main  span  shall  be  of  such  width,  and  the  lowest  part  of  the  superstructure  shall  be 
of  such  height  above  extreme  high-water  mark,  as  the  Secretary  of  War  may  pre- 
scribe; and  if  such  bridge  built  under  this  act  shall  be  constructed  as  a  draw- bridge, 
the  same  shall  be  constructed  with  an  opening  of  such  width,  character,  and  construc- 
tion as  the  Secretary  of  War  shall  prescribe :  Provided,  also.  That  said  draws  shall  be 
opened  promptly  upon  reasonable  signal  for  the  passage  of  boats,  and  in  no  case  shall 
unnecessary  delay  occur :  Provided,  also,  That  said  bridse,  at  the  option  of  the  said 
Dalles  City,  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  or  ve- 
hicles of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  such  reason- 
able rate  of  toll  as  may  be  provided  from  time  to  time  by  the  common  council  of  said 
city,  and  approved  by  the  Secretary  of  War,  or  the  same  shall,  at  the  option  of  atdd 
Dalles  City,  oe  a  ft«e  bridge. 

Sec.  3.  Tnat  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  enjoy 
the  rights  and  privileges  of  other  post-roads  in  the  United  States ;  and  the  United 
States  shall  have  the  ri^ht  of  way  for  a  postal  telegraph  across  said  bridge.  Baid 
bridge  shall  be  built  and  located  under  and  subject  to  such  regulations  for  the  secu- 
rity of  navigation  of  navigable  rivers  as  the  Secretary  of  War  shall  prescribe ;  and  to 
secure  that  object  the  said  Dalles  City  shall  submit  to  the  Secretary  of  War,  for  his 
examination  and  approval,  a  design  and  drawing  of  such  bridge,  and  a  map  of  the 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
locution,  the  topography  of  the  banks  of  the  river,  and  the  shore-line  at  high  and  low 
water,  channel  of  the  stream,  and  shall  furnish  such  other  information  as  may  be  re- 
qnirea  for  a  fall  and  satisfactory  nnderstanding  of  the  subject;  and  until  the  said 
plans  aud  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge 
shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of  such  bridge  during 
the  progress  of  construction  thereof,  such  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War. 

Sec.  4.  That  such  alterations  or  changes  as  may  be  required  by  the  Secretary  of 
War  or  Congress  in  the  bridge,  constructed  under  the  provisions  of  this  act,  shall  be 
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ma4«  by  the  said  Dalles  City,  at  ita  owq  ezpenae ;  and  in  the  eyent  of  litigation 
5;jowiDff  out  of  the  provisions  of  this  aet,  the  saiiie  shall  be  had  in  the  circuit  court  of 
the  United  States  within  whose  Jurisdiction  any.uart  of  >Hi(l  bridge  uiay  be  lootitfil; 
and  at  any  time  after  the  completion  of  such  briuy^e  the  said  DHlles  City  may,  at  iis 
opinion,  surrender  and  transfer  to  the  county  of  Wasco,  in  the  State  of  Oregon,  the 
said  bridge;  and  the  entire  control  and  management  thereof,  in  which  event  aud  in 
case  of  the  acceptance  thereof  by  said  county  of  Wasco,  they  shall  tbencefortb  be  sub- 
ject to  all  the  ooligations  and  oonditiods  imposed  on  Dalles  City  by  the  provisions  of 
this  act.  And  it  is  hereby  expressly  provided  tnat  Congress  reserves  the  right  at 
any  time  to  altdr,  amend,  or  repeal  this  act. 
Approved,  July  9,  1888. 


AN  A.CT  to  aathorizo  the  coniitniotioii  of  a  bridge  over  the  GmnberUnd  River,  between  Barostde, 
Kentucky,  and  Carthage,  In  Tenneeaee,  or  the  south  fork  of  said  river,  between  Burneide  and  Taio- 
ville,  Kentucky. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreseniativee  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Cincinnati  aud  Birmingham  Railroad  Company,  u 
corporation  existing  under  the  laws  of  the  State  of  Tennessee,  be,  aud  ia  hereby,  au- 
thorized to  construct,  operate,  and  maintain  a  bridge  over  the  Cumberland  Uiver, 
between  Bnrnside,  Kentacky,  and  Carthage,  Tennessee,  or  the  south  fork  of  said  river, 
between  Bnrnside  and  Tateville,  in  Kentucky.  Said  bridge  shall  be  constructed  to 
provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  persons  by  whom 
it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for 
the  transit  of  animals,  and  for  foot  passengers,  for  snch  reasonable  rates  of  toll  as 
may  be  approved  from  time  to  time  by  the  Secretary  of  War;  and  in  case  of  any  liti- 
gation concerning  any  alleged  obstruction  to  the  free  navigation  of  said  river  on 
account  of  said  bridge,  the  canse  majy  be  tried  before  the  circuit  court  of  the  United 
States  in  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  2.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  tbe 
mails,  the  troops,  and  the  mnnitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  their  transportation  over  the  railroads  or  public  highways  leading  to 
said  bridge;  and  the  United  States  shall  have  the  right  of  way  fur  postal-telegraph 
and  teleplione  purposes  across  said  bridge. 

Sec.  3.  That  said  bridge  shall  be  made  under  such  specifications  and  plans  as  to 
the  spans,  draw-bridge,  and  so  forth,  as  maj  be  approved  by  the  Secretary  of  War. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  aud 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compensa- 
tion for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  rail- 
road companies  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War  upon  a  hearing  of  the.allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
aud  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  bis  examination 
and  approval,  a  design  and  drawings  of  the  bridee,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  beu>w  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  snch 
other  information  as  may  be  required  for  a  full  and  satisfactory  understandiuff  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  tun  Sec- 
retary of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War ;  and  if  said  bridge  is  not  commenced  within 
two  years  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights 
and  privileges  hereby  graniied  shall  be  null  and  void. 

Sec.  6.  Tnat  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  9, 1888. 
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AX  ACT  aathorizioff  the  oonslamotionof  railroad  bridges  across  the  Soake  River  and  across  the  Clear 
Water  Elver,  by  the  Oregon  Railway  and  Navigation  Company. 

Be  it  enacted  by  the  Senate  and  HouMe  of  Representatives  of  Hie  United  States  of  Amer- 
ica in  Congress  dissembled,  That  the  assent  of  Congress  is  hereby  given  to  the  Oregon 
Railway  and  Navigation  Company,  a  corporation  incorporated  and  organized  under 
the  laws  of  the  State  of  Oregon,  and  to  it«  saccessors  and  assigns,  to  constrnot  and 
maintain  a  bridge,  and  approaches  thereto,  across  the  Snake  River,  in  the  Territory 
of  Washington,  near  Texas  Ferr^  on  said  river;  and  also  a  bridse,  and  approaches 
thereto,  across  the  Clear  Water  River,  in  the  Territory  of  Idaho,  oetween  its  month 
and  the  bonndary-line  of  the  Nez  Perc^  Indian  Reservation.  Said  bridges  shall  be  so 
constructed  as  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the 
said  corporations,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for 
the  transit  of  animals,  and  for  foot-passengera,  for  reasonable  rates  of  tolls  to  be  fixed 
by  said  company. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
point,  and  with  spans  giving  a  clear  water-way,  measured  at  the  lowest  stage  of  water 
known  at  the  locality,  of  such  width  and  height  as  the  Secretary  of  War  may,  upon 
examination,  prescribe ;  and  the  lowest  part  of  the  superstructure  of  the  bridge  shall 
be  of  such  elevation  above  the  plane  of  tne  highest  flood  known  at  the  locality  as  the 
Secretary  of  War  may  deem  advisable,  and  provision  shall  also  be  made  in  the  loca- 
tion and  construction  of  abutments  and  approaches  to  allow  the  free  passage  of  flood 
water ;  and  the  piers  of  said  bridges  shall  be  parallel  to  and  the  bridges  shall  be  at 
right  angles  to  the  current  of  the  river :  Provided,  That  the  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passage  of  boats  and  other  water-craft,  ex- 
cept when  trains  are  passing  over  the  draw;  but  in  no  case  shall  unnecessary  delay 
occor  in  opening  the  draw  during  or  after  the  passage  of  trains ;  and  said  corporation 
shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  and  other  sig- 
nals on  said  bridges  as  the  Light-House  Board  shall  prescribe;  and  said  corporation 
shall  provide,  at  its  own  expense,  such  sheer-booms,  guide-piers,  and  other  devices  as 
may  be  necessary  to  facilitate  the  safe  passage  of  boats  or  other  water-craft  through 
the  spans  of  said  bridges.  The  said  bridges  shall  be  located  and  built  under  and  sub- 
ject to  such  regulations  for  the  security  of  the  navigation  of  said  rivers  as  the  Secre- 
tary of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  shall  submit 
to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawings  of 
each  of  said  bridges  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  be- 
low and  one  mile  above  the  proposed  location,  the  topography  of  the  banks  of  the 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  current 
at  all  stages,  and  the  soundings,  accurately  showing  the  bed  and  channel  of  the 
stream,  and  shall  furnish  such  other  information  as  snail  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject ;  and  until  the  said  location  and  plans  of 
the  bridges  hereby  authorized  to  be  constructed  are  approved  by  the  Secretary  of 
War,  the  said  bridges  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan 
of  either  of  such  bridges  during  the  progress  of  construct iou  thereof,  such  change 
shall  be  subject  to  the  approval  of  the  Secretary  of  War;  and  in  case  of  any  litigation 
arising  from  the  obstruction  or  alleged  obstrnction  caused  by  said  bridges,  or  either 
of  them,  to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  eircoit 
court  of  the  United  States  in  whose  jurisdiction  any  portion  of  the  bridge  is  located. 

Sec.  3.  That  the  bridges  authorized  to  be  constructed  under  this  act  shall  be  lawful 
structures,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridges,  than  the  rate  per  mile  for  their  transmission  over 
the  railroads  leading  to  said  bridges ;  and  equal  privileges  in  the  use  of  said  bridges 
shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  have  the 
right  of  wav  across  said  bridges  and  their  approaches  for  postal-telegraph  service. 

Sec.  4.  Tnat  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  aud  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  remove 
all  material  and  substantial  obstructions  to  the  navigation  of  said  riven  by  the  con- 
struction of  said  bridges,  is  hereby  expressly  reserved ;  and  any  alterations  or  changes 
that  may  be  required  by  Con^ss  in  the  bridges  constructed  under  this  act  shall  l>e 
wade  by  the  corporation  owning  or  controlling  the  same  at  its  own  expense ;  and  if 
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either  of  said  bridges  shall  not  be  commenced  in  one  year  and  be  finished  within  three 
years  from  the  passage  of  this  act,  the  rights  and  privileges  hereby  granted  as  to  such 
bridge  shall  be  null  and  void. 
Approved,  July  9, 1«88. 

AX  ACT  maklDg  appiDprifttions  for  the  leffialative,  executive,  and  JatUclal  expenses  of  the  Govern- 
ment for  the  flsoal  year  ending  Jane  thirUetb,  eif;bteon  hundred  and  eighty-nine,  and  for  other  pnr- 
poeee. 

Be  ii  enacted  by  the  Senate  and  House  of  Bepreeeniaiives  of  the  United  Stales  of  America 
iu  Congress  assembled,  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  in  full  com- 
i)ensation  for  the  service  of  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred 
and  eighty-nine,  for  the  objects  hereinafter  expressed,  namely : 

WAR  DEPARTMENT. 

In  THE  Office  of  the  Chief  of  Engineers:  One  chief  clerk,  at  two  thousand 
dollars;  four  clerks  of  class  four;  two  clerks  of  class  three:  three  clerks  of  class 
two;  three  clerks  of  class  one;  one  clerk,  at  one  thousand  aollars;  one  assistant 
niesHenger ;  and  two  laborers ;  in  all,  twenty-three  tbousand  two  hundred  and  forty 
dollars. 

And  the  services  of  skilled  draughtsmen,  civil  engineers,  and  such  other  services 
AS  the  Secretary  of  War  may  deem  necessary  may  be  employed  in  the  office  of  the 
Chief  of  Engineers  to  carry  into  effect  the  various  appropriations  for  rivers  and  har- 
bors, fortifications  and  surveys  for  military  defenses,  to  be  paid  for  from  such  appro- 
]>riations:  Provided,  That  the  expenditures  on  this  account  for  the  fiscal  year  euding 
June  thirtieth,  eighteen  hundred  and  eighty-nine,  shall  not  exceed  sixty  thousand 
dollars ;  and  that  the  Secretary  of  War  shall  each  year,  in  the  annual  estimates,  re- 
port to  Congress  the  number  of  persons  so  employed,  and  the  amount  paid  to  each. 

PUBLIC  BUIIJ>INGS  AND  GROUNDS. 

For  clerk  in  the  office  of  Public  Buildings  and  Grounds,  one  thousand  six  hundred 
dollars;  and  for  messenger  in  the  same  office,  eight  hundred  and  forty  dollars. 

For  the  public  gardener,  one  thousand  eight  hundred  dollars. 

For  overseers,  draughtsman,  foremen,  mechanics,  gardeners,  and  laborers  employed 
ill  the  public  grounds,  thirty  thousand  dollars. 

For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars. 

For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars. 

For  two  day-watchmen  in  Smithsonian  Grounds,  at  six  hundred  and  sixty  dollars 
each,  one  thousand  three  hundred  and  twenty  dollars. 

For  two  night-watchmen  in  Smithsonian  Grounds,  at  seven  hundred  and  twenty 
dollars  each,  one  thousand  four  hundred  and  forty  dollars. 

For  one  watchman  for  Judiciary  Square,  and  one  for  Lincoln  Square  and  acUacent 
reservations,  at  six  hundred  and  sixty  dollars  each ;  one  thousand  three  hundred  and 
twenty  dollars. 

For  one  watchman  for  Iowa  Circle ;  one  watchman  for  Thomas  Circle  and  neigh- 
boring reservations;  one  for  Rawlins  Square  and  Washington  Circle ;  one  for  Dupont 
Circle  and  neighboring  reservations;  one  for  McPherson  and  Farragut  Squares ;  one 
for  Stanton  Square  and  neighboring  reservations;  two  for  Henry  Square,  Seaton 
Square,  and  reservations  east  to  Botanic  Garden ;  one  for  Mount  Vernon  Square  and 
adjacent  reservations ;  one  for  greenhouse  at  the  nursery;  one  for  grounds  south  of 
Executive  Mansion ;  eleven  in  all,  at  six  hundred  and  sixty  dollars  each,  seven  thou- 
sand two  hundred  and  sixty  dollars. 

For  one  night-watchman  for  Henry  Square,  Seaton  Square,  and  reservations  east 
to  Botanic  Garden,  at  seven  hundred  and  twenty  dollars. 

For  contingent  and  incidental  expenses,  five  hundred  dollars. 

Approved,  July  11, 1888. 


AN  ACT  to  aathoris&e  the  Soathwestern  Arkansas  and  Indian  Territoiy  Ballroad  Company  to  bnild 
a  bridge  across  the  Oaachita  River,  in  Arkausaa. 

Be  it  enacted  by  the  Senate  and  Howe  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Southwestern  Arkansas  and  Indian  Territory  Railroad 
Company,  a  corporation  created  and  existing  under  the  laws  of  Arkansas,  be,  and  is 
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hereby,  authorized  to  erect  and  maintain  a  bridge  across  the  Ouachita  River,  in  town- 
ship ten  south,  range  seventeen  west,  or  at  such  point  near  said  township  as  ha«  been 
selected  by  said  railroad  company  for  crossing  said  river  with  their  railroad  line,  the 
said  bridge  to  be  of  such  height  as  not  to  interfere  with  the  navigation  of  said  river: 
Provided,  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  known  and  recognized  as  a  post- route,  and 
the  same  is  hereby  declared  to  be  a  post- route,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops  and  the  munitions 
of  war  of  the  United  States,  or  for  through  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  for  their  transportation  over  the  railroads  leading 
to  the  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to 
all  telegraph  companies ;  and  the  United  States  shall  have  the  right  of  way  for  postal 
telegraph  and  telephone  lines  acroits  said  bridge. 

Sec.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  cur- 
rents, snail  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until  he  ap- 
prove  the  plan  and  location  of  said  bridge  it  shall  not  be  built ;  but  upon  the  approval 
of  said  plan  by  the  Secretary  of  War  the  said  company  or  corporation  may  proceed  to 
the  erection  of  said  bridge  in  conformity  with  said  approved  plan,  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  the  work  thereon, 
such  change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
time;  and  that  if  at  any  time  navigation  of  the  said  river  shall  in  the  opinion  of  the 
Secretary  of  War  be  in  any  manner  obstructed  or  impaired  by  the  said  bridge,  thH 
Secretary  of  War  shall  have  authority,  and  it  shall  be  nis  duty,  to  require  the  said 
railroad  company  to  alter  and  change  the  said  bridge,  at  its  own  expense,  in  such 
manner  as  may  be  proper  to  secure  free  and  complete  navigation  without  impediment; 
and  if  upon  reasonable  notice  to  said  railroad  company  to  make  such  changes  or  im- 
provements the  said  company  fails  to  do  so,  the  Secretary  of  War  shall  have  authority 
to  make  the  same  at  the  expense  of  said  companv,  or  to  remove  said  bridge,  and  ail 
the  rights  conferred  by  this  act  shall  be  forfeited ;  and  Congress  shall  have  power  to 
do  any  and  all  things  necessary  to  secure  the  free  navigation  of  the  said  river. 

Sec.  4.  That  the  bridge  hereby  authorized  to  be  constructed  may  housed  by  any 
other  railroad  company  desiring  to  cross  the  Ouachita  Elver  at  the  point  where  said 
bridge  is  built.  The  amount  of  compensation  to  be  paid  the  corporation  controlling 
said  bridge  shall  be  fixed  by  the  parties;  and  in  the  event  of  their  being  unable  to 
a^ree  on  the  amount,  the  Secretarv  of  War  shall  establish  such  rate  of  compensation. 
The  right  of  Congress  to  repeal,  alter,  or  amend  the  provisions  of  this  act  is  heieby 
expressly  reserved. 

Sec.  5.  That  unless  the  construction  of  this  bridge  be  commenced  within  one  and 
completed  within  three  years  after  the  passage  of  this  act,  all  privileges  conferred 
hereby  shall  become  null  and  void. 

Approved,  Jnly  16,  1888. 


AK  ACT  to  authorise  the  Colnmbla  Biver  Brides  Company  to  constniot  and  maintain  a  bridge  aomsn 
the  Golnmbia  River  between  the  State  of  Oregon  <^(t  the  Territory  of  Washington,  and  to  estabUsh 
it  as  a  post-road. 

Be  it  enacted  by  t\e  Senate  and  Houee  of  Bepreeentativea  of  the  United  Statee  of  America 
in  Congress  aasemhled,  That  it  shall  be  lawful  for  the  Columbia  River  Bridge  Company, 
a  corporation  created  and  existing  under  and  by  virtue  of  the  laws  of  the  State  of 
Oregon,  or  its  assigns,  to  erect,  constTuot,  and  maintain  a  bridge  oyer  the  Columbia 
River  from  La  Camas  in  the  Territory  of  Washington  to  a  point  on  the  westerly  shore 
of  the  Sandy  River  in  the  State  of  Oregon.  Said  bridge  shall  be  constructed  to  pro- 
vide for  the  passage  of  the  railway  trains,  and  at  the  option  of  the  corporation,  or  its 
assigns,  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vebicJea 
of  all  kinds,  for  the  transit  of  animals,  foot  passengers,  and  of  all  kinds  of  commerce, 
travel,  or  communication. 

Sec  2.  That  any  bridge  built  under  the  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route  upon  which 
also  no  charges  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troo|)S,  and  the  munitions  of  war  of  the  United  States,  or  for  passengers  or  freight 
passing  over  said  bridge  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroad  or  public  highways  leading  to  said  bridge,  and  it  shall  enjoy  the  rights  and 
privileges  of  other  post-roads  in  the  United  States.  And  equal  privileges  in  the  use 
of  said  bridge  shall  be  granted  to  all  telegraph  companies;  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  pottftl  telegraph 
purposes. 
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Sec.  3.  That  said  bridge  may  be  coDstrncted  as  a  draw-bridj^e,  with  an  opeDing 
over  the  center  of  the  channel  of  such  width  as  the  Secretary  of  War  shall  determine, 
and  whicli  shall  be  at  least  one  handred  and  twenty  feet  in  the  clear:  Provided^  aUo, 
That  said  draw  shall  be  opened  promptly  npon  reasonable  signal  for  the  passage  of 
boats,  vessels,  or  other  water-craft,  and  m.  no  case  shall  unnecessary  delay  occur; 
and  said  company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  to 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board  shall 
prescribe,  and  such  sheer-booms  or  other  structures  as  may  be  necessary  to  safely 
guide  vessels,  boats,  rafts,  or  other  water-craft  safely  through  said  draw  openings  as 
shall  be  designated  and  required  by  the  Secretary  of  War. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  such  reg- 
ulations for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe, and  to  secure  that  object  the  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawings  of  the 
bridge  and  a  map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one 
mile  Delow  the  proposed  location  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  low  water,  the  direction  and  strength  of  the  current  at  all  stages, 
and  the  sounding,  tuscurately  showing  the  bed  of  the  stream,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject,;  and  until  the  said  plan  and  location  are  approved  by  the  Seccetary  of  War 
the  bridge  shall  not  be  built,  and  should  any  changes  be  made  in  the  plan  of  said 
bridge  during  the  progress  of  construction,  such  change  shall  be  submitted  to  the 
approval  of  the  Secretary  of  War. 

Sec.  5.  That  all  railroad  companies,  desiring  the  use  of  said  bridge,  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains, 
engines,  or  cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use,  and  in  case  the  owner,  or  owners,  of  said 
bridge,  and  the  several  railroad  companies,  or  any  one  of  them,  desiring  such  use, 
fail  to  agree  upon  the  sum,  or  sums,  to  be  paid,  and  upon  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  p  oofs 
of  the  parties:  Provided,  That  the  provisions  of  section  two,  in  regard  to  charges  for 

Sassengers  and  freight  across  said  bridge,  shall  not  govern  the  Secretary  of  War  in 
etermining.any  question  arising  as  to  the  sum,  or  sums,  to  be  paid  to  the  owners  of 
said  bridge  by  such  railroad  companies  for  the  use  of  said  bridge. 

Sec.  6.  That  the  ri^ht  to  alter,  amend,  or  repeal  this  act,  or  to  require  any  changes 
in  such  structure,  or  its  entire  removal  at  the  expense  of  the  owners  thereof  when- 
ever the  Secretary  of  War  shall  decide  that  the  public  interest  reqnires  it,  and  the 
right  to  prescribe  such  rules  and  regulations  in  regard  to  toll  and  otherwise,  as  may 
be  deemed  reasonable,  are  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  codimenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  July  16,  lSi8. 


AN  ACT  aathoridog  the  construction  of  a  bridge  scroM  the  Bed  Kiver  ^of  the  North. 

Beit  enacted  hy  the  Senate  and  House  of  RepreseniaiUfes  of  the  United  States  of  America 
in  Congress  assembledf  That  the  assent  of  Congress  is  hereby  given  to  the  North  Da- 
kot^h  and  Paciiio  Railroad  Company,  a  corporation  existing  under  the  laws  of  the  State 
of  Minnesota,  and  to  its  successors  and  assigns,  to  construct  and  maintain  a  bridge 
and  approaches  thereto,  across  the  Red  River  of  the  North,  between  the  State  of  Min- 
nesota and  the  Territory  of  Dakota,  at  such  point  on  said  river  on  the  boundary-line 
between  Norman  or  Polk  County,  in  the  State  of  Minnesota,  and  Traill  or  Cass  County, 
in  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of  railroad  which  said  cor- 
poration may  build  to  said  point.  Said  bridge  shall  be  constructed  to  provide  for  the 
passage  of  railway  trains,  and,  at  the  option  of  the  said  corporation,  may  be  used  for 
the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for 
foot-passengers,  for  reasonable  rates  or  tolls  to  be  iixed  by  said  company ;  aud  the 
Secretary  or  War  shall  have  the  right,  from  time  to  time,  to  revise,  prescribe,  and 
determine  such  rates  or  tolls. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  bo  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
point,  and  with  spans  giving  a  clear  water  way,  me»isnred  at  the  lowest  st>igo  of  water 
known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side  of  the  cen- 
tral or  pivot  pier  of  the  draw ;  and  the  bottom  chord  uf  the  bridge  shall  not  be  of 
less  elevation  than  one  foot  above  the  plane  of  the  nighest  flood  known  at  the  lo- 
cality, and  provision  shall  also  be  made  in  the  location  and  construction  of  abutments 
and  approaches  to  allow  the  free  passage  of  flood  water :  and  the  *>iers  of  said  bridge 
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shalVbe  parallel  to  aod  the  bridge  Itself  at  right  angles  to  the  current  of  said  river: 
Provided,  That  the  said  draw  shall  be  opened  promptly,  upon  reasonable  signal,  for 
the  passage  of  boats  and  other  water-craft,  except  wnen  trains  are  passing  over  said 
draw;  but  In  no  case  shall  unnecessary  delay  occur  in  opening  the  said  draw  daring 
or  after  the  passage  of  trains;  and  said  corporation  shall  maintain  at  its  own  expense, 
from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House 
Board  shall  prescribe;  and  said  corporation  shall  provide,  at  its  own  expense,  sach 
sheer-booms,  gnide  piers,  or  other  device  as  may  be  necessary  to  facilitate  the  safe 
paHsage  of  boats  or  other  water-craft  through  the  spans  of  said  bridge.  The  said 
bridge  shall  be  located  and  built  under  and  subject  to  such  regulations  for  the  secority 
of  the  navigation  of  said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure 
that  object  the  said  company  shall  submit  to  the  Secretary  of  War,  for  his  examina- 
tion and  approval,  a  design  and  drawing  of  said  bridge,  and  a  map  of  the  location, 
giving  for  tne  space  of  one  mile  below  and  one  mile  above  the  proposed  location, 
the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the 
direction  and  strength  of  the  current  at  all  stages,  and  the  soundings  accurately  show- 
ing the  bed  and  channel  of  the  stream,  and  snail  furnish  such  other  information  aa 
shall  be  required  for  a  full  and  satisfactory  understanding  of  the  subject,  and  until 
the  said  location  and  plan  of  the  bridge  hereby  authorized  to  be  constructed  are  ap> 
proved  by  the  Secretary  of  War,  the  said  bridge  shall  not  be  built,  and  should  any 
change  be  made  in  the  plan  of  such  bridge  during  the  progress  of  the  construction 
thereof,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War,  and  in 
case  of  an^  litigation  arising  from  the  obstruction  of  or  alleged  obstruction  caused 
by  said  bridge  to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the 
circuit  court  of  the  United  States  in  whose  jurisdiction  any  portion  of  said  bridge  is 
located. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  the  bridge  constructed  under 
this  act  shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  pas- 
sage of  railway  trains,  cars,  and  locomotives  over  the  same,  and  over  the  approaches 
thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use;  and  in  case  the 
owner  or  owners  of  the  said  bridge  and  the  several  railroad  companies,  or  any  of  tbem, 
desiring  such  use,  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and  uponruIeA 
and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all  such  matters  of 
difference  between  them  shall  be  decided  by  the  Secretary  of  War,  upon  a  hearing  of 
the  allegations,  and  j>roof  of  the  parties. 

Sbc.  4.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  the  same  is 
hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mails,  troops,  and  munitions  of  war  of  the 
United  States,  or  for  through  railway  passengers  or  rreight  passing  over  said  bridge, 
tban  the  rate  per  mile  for  the  transmission  over  the  railroads  leading  to  said  bridge ; 
and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  com- 
panies ;  and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal  telegraph  purposes. 

Skc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  remove 
nil  material  and  substantial  obstructions  to  the  navigation  of  said  river  by  the  con- 
struction of  the  said  bridge,  is  hereby  expressly  reserved,  and  any  alterations  or 
changes  that  may  be  required  by  the  Secretary  of  War  in  the  bridge  constructed  under 
this  act,  shall  be  made  by  the  corporation  owning  or  controlling  the  same,  at  its  owe 
expense ;  and  if  said  bridge  shall  not  be  finished  within  two  years  from  the  passage  of 
this  act,  the  rights  and  privileges  hereby  granted  shall  be  null  and  void. 

Approved,  July  16, 1888. 


AK  ACT  to  aathorise  the  oonstraotion  of  a  bridge  across  the  Mississippi  River  at  or  near  the  city  of 
Oqaawka,  in  the  State  of  Illinois,  and  to  establish  it  as  a  post-road. 

Be  it  enacted  hy  the  Senate  and  House  of  Repreeentaiives  of  the  United  States  of  America 
in  Conaress  assembled.  That  it  shall  be  lawful  for  the  Chicago,  Oqnawka  and  Kansas 
City  Short  Line  Railway  Company,  a  corporation  organized  under  the  laws  of  the 
State  of  Illinois,  or  its  successors  or  assigns,  to  construct  a  bridge  across  the  Missis- 
sippi River  at  a  point  suitable  to  the  interests  of  navigation  in  the  vicinity  of  tha 
city  of  Oquawka,  in  the  county  of  Henderson,  State  of  Illinois  :  Provided,  Thai  a  pub- 
lic necessity  exists  for  aaid  bridge;  that  said  bridge  may  be  constructed  for  railway 
and  postal  service,  with  single  or  double  tracks  fur  railway  traffic,  and  which  shall 
be  under  the  cooditions  and  limitations  hereinalt<er  speciiiml. 

Sec.  2.  That  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
beyond  what  may  be  necessary  to  carry  into  effect  the  rights  and  privileges  herein 
granted;  and  in  case  of  any  litigation  arising  therefrom,  such  litigation  may  be  tried 
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and  determiued  bv  any  circuit  court  of  the  United  States  whose  jurisdiction  embraces 
either  terminus  of  said  bridge. 

Sec.  3.  That  the  bridge  hereby  authorized  to  be  constrncted  must  be  constructed 
either  as  a  draw- bridge  or  of  unbroken  spans.  If  constructed  of  unbroken  spans,  then 
it  shall  have  a  clear  bead-room  of  not  less  than  fifty-five  feet  above  extreme  high 
water,  as  understood  and  determined  at  the  point  of  location.  Nor  shall  any  span  of 
said  bridge  be  less  than  two  hundred  and  fifty  feet  in  length,  and  the  piers  thereof 
shall  be  parallel  with  the  current  of  the  river.  The  main  span  or  spans  shall  be  over 
the  main  channel  or  channels  of  the  river  and  not  less  than  three  hundred  and  fifty 
feet  in  length.  In  case  said  company  shall  elect  to  construct  said  bridge  as  a  draw 
bridgt^,  the  same  shall  be  constrncted  as  a  pivot  draw-bridge,  with  a  draw  over  the 
main  channel,  with  spans  not  less  tban  two  hundred  feet  in  length  in  the  clear  on 
each  side  of  the  pivot-piers,  and  the  next  adjoining  span  or  spans  to  the  draw  shall 
give  a  clear  widtn  of  water-way  of  not  less  than  three  hundred  and  fifty  feet,  and  the 
said  bridge  shall  give  a  clear  head- room  of  not  less  than  ten  feet  at  highest  water ;  and 
tbe  piers  of  said  bridge  shall  be  parallel  with  the  current  of  the  river  where  said 
bridge  may  be  erected.  And  it  is  further  provided  that  said  draw  shall  open  promptly, 
upon  proper  signal,  for  the  passage  of  boats,  except  when  trains  are  on  said  draw. 

Sec.  4.  That  any  bridge  constructed  and  properly  maintained  and  managed  under 
this  act  and  according  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be 
known  as  a  post-road,  and  the  same  is  hereby  declared  to  be  a  post-road,  over  which 
no  higher  charge  shall  be  made  for  the  transmission  of  mails,  troops,  and  munitions 
of  war  of  the  Government  of  the  United  States,  or  for  passenger  or  freight  passage 
over  the  same  than  the  rate  per  mile  charge  for  their  transportation  over  tbe  railroad 
or  public  highways  leading  to  said  bridge.  And  equal  privileges  in  the  use  of  said 
bridge  shall  be  granted  to  all  telegraph  companies.  The  United  States  shall  have 
also  the  right  of  way  over  said  bridge  for  postal-telegraph  purposes. 

Sec.  5.  That  all  railway  companies  desiring  to  use  said  bridge  shall  be  entitled  to 
equal  rights  and  privileges  in  using  the  same,  of  the  machinery  and  fixtures  thereto 
belonging,  and  also  of  the  approaches  thereto,  upon  such  terms  and  conditions  as 
shall  be  prescribed  by  the  Secretary  of  War  upon  hearing  the  allegations  and  proofs 
of  the  i)arties  in  interest,  in  cose  the  parties  in  interest  shall  not  be  able  to  agree  upon 
such  terms  and  conditions. 

Sec.  6.  That  t«ai(l  railway  company  before  entering  upon  the  construction  of  said 
bridge  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  plans 
and  drawings  of  such  structure,  together  with  a  map  of  the  location  thereof,  for  one 
mile  above  and  one  mile  below  said  location,  the  topography  of  the  banks  of  the 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent of  said  river  at  all  stages  of  water,  showing  also  the  bed  of  the  river  and  the 
channel,  with  such  other  and  further  information  as  the  Secretary  of  War  may  re- 
quire for  a  full  and  satisfactory  understanding  of  the  subject,  which  said  drawings 
and  other  information  aforesaid  shall  be  examined  by  him,  and  if  he  shall  approve 
the  same,  he  shall  so  notify  the  said  railway  company  of  such  approval,  and  there- 
upon the  said  company  may  proceed  to  the  erection  of  said  bridge.  But,  if  the 
Secretary  of  War  decides  that  the  plans  or  location  are  such  as  to  materially  afiect 
the  interests  of  navigation,  the  bnd^e  shall  not  be  commenced  or  built.  The  Secre- 
tary of  War  may  make  such  alterations  in  such  plans  as  he  may  deem  necessary  to 
the  better  protection  of  navigation  ;  and  snch  alterations  shall  be  adopted  by  said 
railway  company,  and  the  said  bridge  shall  be  constructed,  with  such  aids  to  the 
passage  of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper 
structures  for  confining  the  flow  of  water  to  a  permanent  channel  for  a  distance  of 
not  less  than  one  mile  above,  and  a  sufficient  diarance  below  the  bridge  site,  and  for 
the  guiding  of  rafts,  steam-boats,  and  other  water  craft  safely  through  or  under  said 
bridge,  as  the  Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and  main- 
tained at  the  expense  of  the  company  owning,  controlling,  or  operating  said  bridge. 

The  said  railway  company  may,  at  any  time,  make  aoy  alterations  deemed  advis- 
able to  be  made  in  such  bridge,  but  must  first  submit  such  proposed  alterations  to  the 
Secretary  of  War,  and  his  approval  shall  be  first  had  before  they  shall  be  authorized. 

Sbc.7.  Thfft  the  said  bridge  and  accessory  aids  to  navigation  herein  authorized 
and  provided  for  shall  be  so  kept  and  managed  at  all  times  as  to  afibrd  proper  means 
and  ways  for  tbe  passage  of  vessels,  rafts,  and  other  w^ater  craft  under  or  through  it 
both  by  day  and  night.  There  shall  be  displayed  on  said  bridge  from  sunset  to  sun- 
rise such  lights  and  signals  as  may  be  directed  by  the  Secretary  of  War.  And  such 
changes  may  be  made  from  time  to  time  in  the  structure  of  said  bridge  as  Congress 
may  direct,  at  the  expense  of  said  railway,  in  order  tbe  more  effectually  to  preserve 
the  free  navigation  of  said  river ;  or  the  said  structure  shall  be  altogether  removed 
if,  in  the  judgment  of  Congress,  the  public  good  may  require  such  removal,  and  with- 
out expense  or  charge  to  the  United  States. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 
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Sec.  9.  Tbat  this  act  shall  take  e£fect  and  be  in  force  from  and  after  its  paasa^. 

Sec.  10.  That  this  act  shall  be  nnll  and  void  if  actual  constroction  of  the  bridge 
authorized  by  this  act  be  not  commenced  within  one  year  and  completed  within  two 
years  from  the  date  of  this  act. 

Approved,  Jnly  16,  1888. 


AN  ACT  to  authorize  the  constmction  of  »  bridge  over  tbe  Tenoesaee  Biver,  between  Bridgeport  and 

Sheffield,  Alabama. 

Be  it  enacted  by  the  Senate  and  Hauee  of  Bepreeentaiivee  of  the  United  States  of  Jwur^ 
ica  in  Congress  assembledf  That  the  Cincinnati  and  Birmingham  Railroad  Company,  a 
corporation  existing  nuder  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  an- 
thorized  to  construct,  operate,  and  maintain  a  bridge  over  the  Tennessee  River,  b<*> 
tween  Bridgeport  and  ShefQeld,  in  the  State  of  Alabama.  Said  bridge  shall  bo  con- 
structed to  provide  for  the  passage  of  railway  trains,  and  at  the  option  of  tbe  per- 
sons by  whom  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehicles  of 
all  kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  such  reasonable 
rates  of  toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of  War ;  and  in 
case  of  any  litigation  concerning  any  alleged  obstruction  to  the  iVco  navigation  of 
said  river  on  account  of  said  bridge,  the  cause  may  be  tried  before  Ihe  circuit  court 
of  the  United  States  in  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge 
is  located. 

Sec.  2.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
■nails,  the  troops,  and  the  munitions  of  war  of  tbe  Uniced  States  than  tbe  rate  per 
mile  paid  for  tneir  transi>ortation  over  the  railroads  or  public  highways  leading  to 
«aid  bridge;  and  equal  privileges  in  tbe  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies ;  and  the  United  States  shall  have  the  right  of  way  'for  postal- 
telegraph  and  telephone  purposes  across  said  bridge. 

Sec.  3.  That  said  bridge  shall  be  made  under  such  specifications  and  plans  as  to 
the  spans,  draw-bridge,  and  so  forth,  as  may  be  approved  by  the  Secretary  of  War. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and  be 
entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railroad  trains  o\er 
the  same,  and  over  the  approaches  thereto,  upon  the  pa^^meutof  a  reasonable  compen- 
sation for  such  use ;  and  in  case  theowner  or  owners  of  said  bridge  and  tke  several  rail- 
road companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  npon  tbe  sum  or 
sums^o  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretarv  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  auda  map  of  the  location,  giving,  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  snch 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  tbe 
subject :  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War;  and  if  said  bridge  is  not  commenced 
within  two  years  and  completed  within  three  years  from  the  passage  of  this  act,  tbe 
rights  and  privileges  hereby  granted  shall  be  null  and  void. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  enfire  removal, 
at  the  expense  or  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  16,  1888. 


A.'S  ACT  to  aatborize  tbe  conBtraction  of  a  bridge  over  tbe  Caney  Fork  Biver,  between  Bock 

and  Carthago,  In  Tennessee. 

Beit  enacted  by  the  Senate  and  Eouse  of  Bepresentatives  of  the  United  States  of  Amtrioa 
in  Congress  assembled.  That  the  Cincinuati  and  Birmingham  Railroad  Company,  a 
corporation  existing  under  the  laws  of  the  State  of  Tennessee  be,  and  is  hereby,  aa- 
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thorized  to  constmot,  operate,  and  maintain  a  bridf^e  over  the  Caney  Fork  River,  be- 
tween Rock  Island  and  Carthage,  in  the  State  of  Tennessee.  Said  bridge  shall  be 
constmoted  to  provide  for  the  passage  of  railway  trains  and,  at  the  option  of  the  per- 
sons by  whom  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vohioles  of 
all  kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  such  reasonable  rates 
of  toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of  War ;  and  in  case  of 
any  litigation  concerning  any  alleged  obstrnotion  to  the  free  navigation  of  said  river 
on  account  of  said  bridge,  the  cause  may  be  tried  before  the  circuit  court  of  the  United 
States  in  whose  jar isdiction  any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  2.  That  any  bridge  constructed  nuder  this  act,  and  according  to  its  limitations 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops^  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  their  transportation  over  the  railroads  or  public  highways  leading  to 
sarid  bridge ;  and  equal  privileges  in  the  use  of  said  bndge  shall  be  granted  to  all 
telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  for  postal 
telegraph  and  telephone  purposes  across  said  bridge. 

Sec.  3.  That  said  bridge  snail  be  made  under  such  specifications  and  plans  as  to 
the  spans,  draw-bridge,  and  so  forth  as  may  be  approved  by  the  Secretary  of  War. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sey- 
eral  railroad  companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the 
sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in 
using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secre- 
tary of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  tnis  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  secnrity  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
oompany  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval ,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location ,  giving,  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water*  the  direction  and 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  maybe  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  tne  Sec- 
retary of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  ot  War;  and  if  said  bridge  is  not  commenced  within 
two  years,  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights 
and  privileges  hereby  granted-  shall  be  null  and  void. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structare  or  its  entire  removal, 
at  the  expenne  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  16, 1888. 


AN  ACT  to  authorize  the  constraction  of  »  railroad,  waeon,  and  foot-passenger  bridge  across  the 
Mississippi  Biver  at  or  near  Clinton,  Iowa. 

J3e  it  enacted  by  the  Senate  and  House  of  Bepreeentativea  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Clinton  and  Illinois  Bridge  Company,  a  corporation 
organized  and  existing  under  the  laws  of  the  State  of  Iowa,  its  successors  and  assigns, 
be,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in  the  opinion  of 
the  Secretaiy  of  War  the  same  be  a  public  necessity,  a  railroad,  wagon,  and  foot- 
passenger  bridge  across  the  Mississippi  River,  at  a  place  suitable  to  the  interests  of 
navigation,  at  a  point  at  or  near  the  city  of  Clinton,  Iowa,  and  to  lay  on  or  over  said 
bridge  a  track  or  tracks  for  the  more  perfect  connection  of  any  railroad  or  railroads 
that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides  thereof,  at  or 
opposite  said  point,  under  the  limitations  and  conditions  hereinafter  provided ;  that 
said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river,  and  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation 
of  said  river,  the  cause  may  be  tried  before  the  circuit  court  of  the  United  States  in 
and  for  any  district  in  whose  jurisdiction  any  portion  of  said  bridge  or  obstruction 
mav  be.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railroad  trains, 
and  for  the  safe  and  convenient  passage  of  wagons  and  vehicles  of  all  kinds,  animals, 
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and  foot-paHsengers,  for  sucli  reaaonable  rales  of  toll  as  may  be  fixed  from  time  to  timo 
by  the  Secretary  of  War :  Provided^  That  the  proviso  regarding  wagons,  animals,  fuot- 
passengers,  and  so  forth,  shall  not  influence  tne  location  of  said  bridge  in  its  relation 
to  the  interests  of  navigation. 

Sbc.  2.  That  any  bridge  bnilt  nnder  the  provisions  of  this  act  may,  at  the  option  of 
the  company  building  the  same,  be  built  as  a  pontoon  draw-bridge  or  with  unbroken 
and  continuous  spans :  Provided,  That  if  the  said  bridge  shall  be  made  with  unbroken 
and  continuous  spans  it  shall  have  one  or  more  channel-spans,  each  having  not  less 
than  three  hundred  and  fifty  feet  clear  channel-way,  and  not  less  than  fifty-five  feet 
clear  head-room  above  high-water  mark,  and  the  clear  head-room  under  other  than 
channel-spans  may  be  less  than  fifty-five  feet :  Provided,  That  no  part  of  the  super- 
structure of  such  spans  shall  give  a  less  head-room  than  ten  feet  above  high- water 
mark  :  And  provided  further,  That  the  interests  of  navigation  be  not  injured  by  such 
reduction  in  height,  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current 
and  the  bridge  itself  at  right  angles  thereto:  And  provided  further.  That  if  any  bridge 
built  nnder  the  provisions  of  this  act  shall  be  constructed  as  a  draw-bridge,  and  shall 
have  two  or  more  draw-openings,  each  having  not  less  than  two  hundred  feet  clear 
channel-way ;  and  in  addition  to  said  draw-openings  shall  have  one  or  more  fixed 
channel-spans,  each  having  not  less  than  three  hundred  and  fifty  feet  clear  channel- 
way  ;  and  every  part  of  the  superstructure  shall  have  a  clear  head-room  of  not  leaa 
than  ten  feet  above  high-water  mark :  Provided,  That  all  spans  of  both  high  and  low 
bridges  shall  be  so  located  as  to  afibrd  the  greatest  possible  accommodation  to  the 
river  traffic,  and  a  draw-opening  of  low  bridges  shall,  if  praciicable,  be  located  next 
or  near  shore :  Provided,  also.  That  in  case  of  a  low  bridge,  if  the  physical  character- 
istics of  the  locality  so  require  and  the  interests  of  navigation  be  not  injured  thereby, 
the  lengths  of  fixed  spans  or  the  number  of  draw-openings  may  be  reduced:  Provided, 
also.  That  for  any  two  adjacent  draw-openings  of  two  hundred  feet  each,  one  draw- 
opening  of  three  hundred  feet  may  be  substituted  if  the  interests  of  navigation  be  not 
injured  thereby :  And  provided,  also.  That  said  draw  shall  be  opened  promptly  upon 
reasonable  signal  for  the  passage  of  boats,  except  when  trains  are  passing  over  the 
draw ;  but  in  no  case  shall  unnecessary  delay  occur  in  opening  the  said  draw  during 
or  after  the  passage  of  trains :  And  provided  furtJter,  That  if.  any  bridge  built  under 
the  provisions  of  tills  act  shall  be  constructed  as  a  pontoon  bridge,  it  shall  be  built 
subject  to  all  the  terms,  requirements,  and  limitations  contained  in  the  act  entitled 
'^An  act  to  legalize  and  establish  a  pontoon  railway  bridge  across  the  Mississippi  River 
at  Prairie  du  Chien,  and  to  authorize  the  construction  of  a  similiar  bridge  at  or  near 
Clinton,  Iowa,"  approved  June  sixth,  eighteen  hundred  and  seventy-four :  And  pro- 
vided, also,  Such  bridge  may  be  provided  with  a  pontoon  draw  giving  not  less  than 
four  hundred  feet  clear  channel-way  for  each  navigable  channel  of  the  river,  and 
such  other  openings  for  the  passage  of  rafts  and  logs  as,  in  the  opinion  of  the  Secre- 
tary of  War,  may  be  necessary :  And  provided  further.  That  the  pile  and  pontoon 
bridge  shall  be  subject  to  all  restrictions  as  regards  plans,  location,  and  accessoriea 
provided  for  in  case  of  high  and  low  bridges  so  &r  as  they  are  applicable  to  such  kind 
of  bridge. 

Sec.  3,  That  any  bridge  oonstruoted  under  this  act  and  according  to  its  limitation 
shall  be  alawful  structure,  and  shall  be  known  as  a  post-route,  and  the  same  is  hereby 
declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  for  the 
transmission  over  the  same  of  the  mails^  the  troops,  and  the  munitions  of  war  of  the 
United  States,  and  for  passengers  or  freight  passing  over  said  bridge,  than  the  rate 
per  mile  paid  for  their  transportation  over  the  railroads  and  public  highways  leadini; 
to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  for  postal- 
telegraph  purposes  across  said  brid^. 

Seo.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall  haye  and  b» 
entitled  to  equal  rights  and  privileges  in  the  passage  of  the  same,  and  in  the  use  of 
the  machinery  and  fixtures,  thereof,  and  of  all  the  approaches  thereto,  under  and  upon 
such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon  hear- 
ing the  allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  located  under  and 
subject  to  such  regulations  for  the  security  of  the  navigation  of  said  river  as  the 
Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said  company  or  cor- 
poration shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving,  for  the  space  of 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks 
of  the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  strength  of  the  car- 
rent  at  all  stages,  and  the  sounaings,  accurately  showing  the  bed  of  the  stream,  the  lo* 
cation  of  any  bridge  or  bridges,  and  shall  furnish  such  other  information  as  shall  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until  the  said 
plan  and  location  of  the  bridge  are  decided  by  the  Secretary  of  War  to  be  such  aa  wiU 
not  materially  afiect  the  interests  of  navigation,  the  bridge  shall  not  be  commeneed 
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or  built ;  and  shoold  any  change  be  made  in  the  plan  of  said  bridge  during  the  prog- 
ress of  construction,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War ;  and  the  said  bridge  shallbe  constructed  with  such  aids  to  the  passage  of  said 
bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper  structures  for 
confining  the  flow  of  water  to  a  permanent  and  easily  navigated  cnannel,  for  a  dis- 
tance of  not  less  than  one  mile  above  the  bridge  location,  and  for  the  cuidiug  of  rafts, 
flteam-boats,  and  other  water-crafb  safely  through  the  draw  and  raft  spans,  as  the 
Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and  maintained  at  the 
expense  of  the  company  owning  said  bridge :  and  the  said  structure  shall  be  at  all 
times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means  for  the  passage  of 
vessels  through  or  under  said  structure ;  and  for  safety  of  vessels  passing  at  night 
there  shall  be  displayed  on  said  bridge,  from  the  hours  of  sunset  to  sunrise,  such  lights  . 
as  may  be  prescribed  by  the  Light-House  Board ;  and  the  said  structure  shall  be 
changed  at  the  cost  and  expense  of  the  owners  thereof,  from  time  to  time,  or  entirely 
removed,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and  conven- 
ient navigation  of  said  river;  and  the  authority  to  erect  and  continue  said  bridge 
shall  be  subject  to  revocation  and  modification  b^  law,  when  the  public  good,  in  the 
Jud^rment  of  the  Secretary  of  War,  so  requires,  without  any  expense  or  charge  to  the 
United  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be  com- 
menced within  one  year  from  the  passage  of  this  act,  and  be  completed  in  three  years 
from  the  same  date,  the  rights  and  privileges  hereby  granted  shall  cease  and  be  deter- 
mined. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  July  16,  18B8. 


AN  ACT  to  authorize  the  constrncUon  of  a  railroad,  wagon,  and  foot-passenger  bridge  across  the 
Mississippi  Hiver  at  or  near  Muscatine,  Iowa. 

Be  it  enacted  by  the  Senate  and  House  of  Kepredentativts  of  the  United  States  of  America 
in  Conffreae  aeaembledf  That  the  Muscatine  Bridge  Company,  itssuccessors  and  assigns, 
be,  and  they  are  hereby,  authorized  to  construct  and  maintain  a  railroad,  wagon,  and 
foot-passenger  bridge  across  the  Mississippi  River  at  a  place  suitable  to  the  interests 
of  navigation,  at  a  point  at  or  near  the  city  of  Muscatine,  Iowa,  and  to  lay  on  or  over 
said  bridge  a  track  or  tracks  for  the  more  perfect  connection  of  any  railroad  or  rail- 
roads that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides  thereof,  at 
or  opposite  said  point,  under  the  limitations  and  conditions  hereinafter  provided ; 
that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river  beyond  what 
is  necessary,  and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  ob- 
struction to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
court  of  the  United  States  in  and  for  an^  district  in  whose  Jurisdiction  any  portion 
of  said  bridge  or  obstruction  may  be.  Said  bridge  shall  be  constructed  to  provide  for 
the  passage  of  railroad  trains,  and  for  the  safe  and  convenient  passage  of  wagons  and 
vehicles  of  all  kinds,  animals,  and  foot-passengers,  for  such  reasonable  rates  of  toll 
as  may  be  fixed  from  time  to  time  by  the  Secretary  of  War :  Provided,  That  the  pro- 
viso regarding  wagons,  animals,  foot-passengers,  and  so  forth,  shall  not  affect  the  lo- 
cation of  said  bridge  in  its  relation  to  the  interests  of  navigation. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option 
of  the  company  building  the  same,  be  built  as  a  dmw-bridge  or  with  unbroken  and 
continuous  spans:  Provided,  That  if  the  said  bridge  shall  be  made  with  unbroken  and 
continuous  spans,  it  shall  have  one  or  more  channel-spans,  each  having  not  less  than 
three  hundred  and  fifty  feet  clear  channel- wav,  and  not  less  than  fifty-five  feet  clear 
head-room  above  high-water  mark,  and  the  clear  head-room  under  other  than  chan- 
nel-spans may  be  less  than  fifty-five  feet :  Provtded,  That  no  part  of  the  superstructure 
of  such  spans  shall  give  a  less  head-room  than  ten  feet  above  hieh- water  mark :  And 
provided  further.  That  the  interests  of  navigation  be  not  injured  by  such  reduction  in 
height:  And  provided  further.  That  if  any  bridge  built  under  the  provisions  of  this 
act  shall  be  constructed  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot 
draw-bridge,  which  shall  have  two  or  more  draw-openin^p.  each  having  not  less  than 
two  hundred  feet  clear  channel-way,  and  in  addition  to  said  draw-openings,  shall  have 
one  or  more  fixed  channel-spans,  each  having  not  less  than  three  hundred  and  fifty 
feet  clear  channel- way ;  and  every  part  of  the  superstructure  of  said  low  bridge  shall 
give  a  clear  head-room  of  not  less  than  ten  feet  above  high- water  mark :  Provided, 
That  all  spans  of  both  high  and  low  bridges  shall  be  so  located  as  to  afford  the  greatest 
possible  accommodation  to  the  river  traffic,  and  a  draw-opening  of  the  low  bridge 
shall,  if  practicable,  be  located  next  or  near  the  shore  '.Provided,  also,  That  in  case  of 
a  low  bridge,  if  the  physical  characteristics  of  the  locality  so  require,  and  the  inter* 
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eets  of  Dftvigation  be  not  iDJored  thereby,  the  leDgths  of  the  fixed  spans,  or  the  nam- 
ber  of  draw-open iDgs,  may  bo  reduced :  Providedf  aUo,  That  for  any  two  adjacent 
draw-openings  of  two  hundred  feet  one  draw-opening  of  three  hnndred  feet  may  be 
snbstitnted,  if  the  interests  of  tiavigation  bo  not  injured  thereby ;  and  the  piers  of 
said  brid^^e  shall  be  parallel  with  the  current  of  the  river  where  said  bridge  shall  be 
erected,  and  the  bridge  itself  at  right  angles  thereto  :  And  provldtd,aUo,  That  said 
draw  shall  be  opened  promptly  upon  reasonable  signal  for  the  passage  of  boats,  ex- 
cept  when  trains  are  passing  over  the  draw  ;  but  in  no  case  shall  unnecessary  delay 
occur  in  opening  the  said  draw  during  or  after  the  passage  of  trains. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  bo  a  lawful  structure,  and  shall  be  known  as  a  post-route,  and  the  same  is  hereby 
declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  for  the 
transmission  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 
United  States,  and  for  passengers  or  freight  passing  over  said  bridge,  than  the  rate 
per  mile  |)aid  for  their  tranBi>ortation  over  the  railroads  and  public  highways  leading 
to  said  bridge  ;.and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies ;  and  the  United  States  shaU  have  the  right  of  way  for  postal- 


telegraph  purposes  across  said  bridge. 
Sec.  4.  That  all  railway 


ray  companies  desiring  to  nse  said  bridge  shall  have  and  be  en- 
titled to  equal  rights  and  privileges  in  the  passages  of  the  same,  and  in  the  use  of 
the  machinery  and  fixtures  thereof,  and  of  all  the  approaches  thereto,  under  and  upon 
snch  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon  hear- 
ing the  allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  hei*ein  authorized  shall  be  built  and  located  under  and 
subject  to^uch  regulations  for  the  security  of  the  navigation  of  said  river  as  the  Sec- 
retary of  War  shall  prescribe ;  and  to  secure  that  object  the  said  company  or  corpora- 
tion shall  snbmit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  de- 
si^  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  the  space  of  one 
mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks 
of  the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  strength  of  the 
current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream, 
the  location  of  any  bridge  or  bridges,  and  shall  futnish  such  other  information  as 
shall  be  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until 
the  said  plan  and  location  of  the  bridge  are  decided  by  the  Secretary  of  War  to  be 
such  as  will  not  materially  afifectthe  interests  of  navigation,  the  bridge  shall  not  be 
commenced  or  built ;  and  should  any  change  be  made  in  the  plan  of  said  bridge  dur- 
ing the  progress  of  construction,  such  change  shall  be  subject  to  the  approval  of  the 
Secretary  of  War ;  and  the  said  bridge  shall  be  constructed  with  such  aids  to  the 
passage  of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and 
proper  structures  for  confining  the  flow  of  water  to  a  permanent  and  easily  navigated 
channel,  for  a  distance  of  not  less  thaln  one  mile  above  the  bridge  location,  and  for 
the  guiding  of  raft-s,  steam-boat«,  and  other  water-craft  safely  through  the  draw  and 
raft  spans,  as  the  Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and 
maintained  at  the  expense  of  the  company  owning  said  bridge ;  and  the  said  structure 
shall  be  at  all  times  so  kept  and  managed  as  to  oner  reasonable  and  proper  means  for 
the  passage  of  vessels  through  or  under  said  structure ;  and  for  the  safety  of  vessels 
passing  at  night  there  shall  be  displajred  on  said  bridge,  from  the  hours  of  sunset  to 
sunrise,  snch  lights  as  may  be  prescribed  by  the  Light-House  Board ;  and  the  said 
structure  shall  bo  changed  or  removed  at  the  cost  and  expense  of  the  owners  thereof 
from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and 
convenient  navigation  of  said  river ;  and  tbe  authority  to  erect  and  continue  said 
bridge  shall  be  subject  to  revocation  and  modification  when  the  public  good,  in  the 
judgment  of  the  Secretary  of  War,  so  requires,  without  any  expense  or  charge  to  the 
United  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be 
commenced  within  one  year  from  <the  passap^e  of  this  act,  and  be  completed  in  three 
years  from  the  same  date,  the  rights  and  privileges  hereby  granted  shall  cease  and  be 
determined. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeat  this  act  is  hereby  expressly  re- 
served. 

Approved,  July  16, 1888. 


▲K  ACT  authorising  tbe  Little  Book  and  Alexandria  Hallway  Company  to  tnalntifn  and  oonstmcta 
bridge  across  Bayou  D'Arbonne,  in  Looiaiana. 

Be  it  enacted  hy  the  Senate  and  House  of  Repreeentatlvee  of  the  United  Statee  ofAmeriom 
in  Congrese  aseembled,  That  the  Little  Rook  and  Alexandria  Railway  Company,  in 
JLouisiana,  and  Arkansas,  a  corporation  duly  and  legally  organized  and  existing  no* 
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der  and  Ly  virtue  of  the  ]aw8  of  the  States  of  Loaisiana  and  Arkansas,  be,  and  is 
hereby  authorized  to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over 
Bayon  D'Arbonne,  in  Union  Parish,  Louisiana,  near  iho  town  of  Farmerville,  at  the 
point  where  said  company's  line  of  railway  ns  now  projected  crosses  said  bayon,  or 
at  such  point  as  may  bo  selected  by  said  company.  Said  bridge  shall  bo  constructed 
to  provide  for  the  passage  of  railway  trains,  and  at  the  option  of  said  company  by 
which  it  may  be  built,  may  bo  used  for  tho  passage  of  wagons  and  vehicles  of  all 
kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  such  reasonable  rates  of 
toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  if  said  bridge  over  the  said  Bayou  D'Arbonne  shall  be  constructed 
with  unbroken  and  continuous  spans,  there  shall  bo  at  least  ono  span  of  a  height  of 
not  less  than  eighty  feet  above  low  water  or  fifty  feet  above  highest  water  measured 
to  the  lowost  part  of  the  superstrncturo  of  said  bridge,  and  said  span  shall  have  a 
clear  opening  of  at  least  one  nundred  feet  between  tho  piers,  measured  at  right  an- 
gles to  the  current  at  every  stage,  and  shall  bo  over  that  portion  of  the  bayou  used 
by  boats  during  tho  ordinary  stages  of  water ;  and  tho  bridge  shall  be  at  right 
angles  to,  and  the  piers  parallel  with,  the  current  of  the  bayon.  And  if  the  said 
bridee  over  said  Bayon  D^Arbonne  shall  bo  constructed  as  a  draw-bridge,  the  draw 
or  pivot  shall  be  over  the  main  channel  of  the  bayou  at  an  accessible  navigable  point, 
and  the  opening  on  each  side  of  the  pivot-pier  shall  bo  not  less  than  one  hundred  feet 
in  the  clear:  and  as  nearly  as  practicable  both  of  said  openings  shall  be  accessible  at 
all  stages  of  water,  and  the  spans  shall  be  not  less  than  ten  feet  above  extreme  high 
water,  as  understood  at  the  point  of  location,  to  the  lowest  part  of  the  superstructure  of 
the  bridge,  and  the  piers  and  draw-rests  shall  bo  parallel  with,  and  the  bridge  itself 
at  right  angles  to,  the  current  of  the  bayou  at  that  stage  of  tho  bayou  which  is  most 
important  lor  navigation  {  and  no  riprap  or  other  outside  protection  for  imperfect 
foundations  shall  be  nermitted  to  approach  nearer  than  four  feet  to  the  surface  of  the 
water  at  its  extreme  low  stage,  or  otherwise  to  encroach  upon  the  channel- ways  pro- 
vided for  in  this  act.  Said  draw  shall  'bo  opened  promptly  upon  reasonable  signal 
for  the  passing  of  boats;  aiiU  said  company;  shall  maintain,  at  its  own  expense,  from 
sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House 
Board  may  prescribe. 

Sec.  3.  That  said  bridee  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  chargo  shall  be  made  for  the  transmission  over  the  same  of  tho  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge, 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States ; 
and  equal  privileges  in  the  use  of  said  bridge  shall  bo  gran  ted;  to  all  telegraph  com- 
panies ;  and  tho  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal-telegraph  purposes. 

Sec.  4.  That  if  said  bridge  erected  or  maintained  under  the  authority  of  this  act 
shall  at  any  time  substantially  or  materially  obstruct  tho  free  navigation  cf  said 
bayon,  or  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he 
is  hereby  authorized  to  cause  such  change  or  alteration  of  such  bridge  to  be  made  as 
will  effectually  obviate  such  obstruction ;  and  such  alteration  shall  oe  made  and  all 
such  obstructions  be  removed  at  the  expense  of  the  owner  or  owners  ot  said  bridge ; 
and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  said  river,  caused  or  alleged  to  bo  caused  by  said  bridge,  tho  case 
may  be  brought  in  the  circuit  court  of  tho  United  States  of  the  State  of  Louisiana  in 
whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  may  be  located :  Provided, 
That  nothing  in  this  act  shall  be  so  construed. as  to  repeal  or  modify  any  of  tho  pro- 
visions of  law  now  existing  in  reference  to  tho  protection  of  the  navigation  of  rivers, 
or  to  exempt  said  bridge  from  the  operation  of  the  same. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  tho  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use.  And  if  the  rato  of  compensation  can  not  be  agreed  upon  by 
the  parties,  the  samo  shall  be  fixed  by  tho  Secretary  of  War. 

Sec.  6.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  Regulations  for  the  security  of  navigation  of 
said  bayon  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the 
said  company  or  corporation  shall  submit  to  the  Secretary  cf  War,  for  his  examina- 
tion and  approval,  a  design  and  drawings  of  said  bridge,  and  a  map  of  tho  location, 
giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the 
topographv  of  the  banks  of  the  bayou,  the  shore-lines  at  high  and  low  water,  the  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  show- 
ing the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of 
the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  (he 
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Secretary  of  War,  the  bridge  shall  not  be  commenced  or  built,  and  should  anv  change 
be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction,  such  change 
shall  be  subject  to  the  approval  of  the  Secretary  of  War,  and  said  structure  shall  be 
changed,  at  the  cost  and  expense  of  the  owners  thereof,  from  time  to  time,  as  Con- 
gress may  direct,  so  as  to  preserve  the  free  and  convenient  navigation  of  said  bayou ; 
and  the  authority  to  erect  and  continue  said  bridge  shall  be  subject  to  revocation  by 
law  whenever  the  public  good  shall,  in  the  judgment  of  Congress,  so  require. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  this  act  being  approved. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  July  16, 1888. 


AN  ACT  aathorizing  the  constmetion  of  »  bridge  across  the  Hissoori  Rlrer  at  or  near  the  city  of 
Nebraska  City,  Nebraska,  and  for  other  parposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Hepresentatives  of  the  United  States  ofAmrrioa 
in  Congress  assembled,  That  the  city  of  Nebraska  City,  Nebraska,  a  city  and  municipal 
corporation  organized  under  the  laws  of  the  State  of  Nebraska,  its  successors  or  as- 
signs, is  hereby  authorized  to  construct,  maintain,  and  operate  a  bridge  across  the 
Missouri  River  at  Nebraska  City,  in  the  county  of  Otoe  and  State  of  Nebraska,  and  at 
such  a  point  as  may  be  hereafter  selected  by  said  city,  it4  successors  or  assigns,  and 
at  least  one-third  of  a  mile  from  any  other  bridge,  as  shall  best  promote  the  public 
convenience  and  welfare  and  the  necessities  of  business  and  commerce,  and  also  to 
construct  aad  maintain  the  accessory  works  necessary  to  secure  the  best  practicable 
channel-way  for  navigation  and  to  confine  the  flow  of  the  water  to  a  permanent  channel 
at  such  point,  and  also,  if  the  said  corporation,  its  successors  or  assigns,  shall  deem 
it  for  the  best  interests  of  the  public  so  to  do,  to  lay  on  and  over  said  bridge  a  rail- 
way track  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be  con- 
structed to  said  river  at  or  opposite  to  sai^  point ;  and  said  corporation,  its  suc- 
cessors or  assigns,  shall  construct  and  maintain  ways  for  carriages,  wagons,  and  for 
foot-passengers,  and  may  charge  and  receive  such  reasonable  toll  therefor  as  may  be 
approved  from  time  to  time  by  the  Secretary  of  War :  Protided,  That  said  bridge  and 
all  the  property  belonging  thereto  or  c(»nnected  therewith  may  be  constructed, 
maintained,  and  used  as  a  combined  railway  and  wagon  bridge,  for  the  safe  and  con- 
venient passage  of  wagons,  carriages,  stock,  steam,  cable,  and  street  cars,  foot-paseen- 
gera,  and  all  road  travel,  or  as  a  wagon  bridge  alone,  for  the  safe  and  convenient 
passage  of  wagons,  carriages,  stock,  and  foot-passengers,  as  the  said  corporation,  its 
successors  or  assigns,  shall  elect,  as  hereinbefore  provided ;  but  if  tho  said  corpora- 
tion, its  successors  or  assigns,  snail  elect  to  build  a  combined  railroad  and  wagon 
bridge,  then  the  track  for  wagons,  carriages,  stock  and  foot-passengers  shall  not  be 
upon  the  same  space  as  that  used  for  railroad  track  and  cars. 

Sec.  2.  That  said  bridge  shall  be  constructed  and  built  without  material  interference 
with  tho  security  convenience  of  navigation  of  said  river  beyond  what  is  necessary 
to  carry  into  effect  the  rights  and  priviioges  hereby  granted ;  and  in  order  to  secure 
that  object  the  said  company  or  corporation,  its  successors  or  assigns,  shall  submit 
to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and  draw- 
ings of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  above 
and  one  mile  below  the  proposed  location,  the  topography  of  the  banks  of  the  river, 
the  shore-lines  at  high  and  low  water,  tho  direction  and  strength  of  the  currents  at 
ail  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the  location 
of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information  as  may  be  re- 
quired for  a  full  and  satislactory  understanding  of  the  subject ;  and  until  the  said 
plan  and  location  of  the  bridge  are  approveu  by  the  Secretary  of  War  the  bridge 
shall  not  be  built:  Provided,  That  said  bridge  shall  be  built  as  a  high  bridge  with 
unbroken  and  continuous  spans,  having  at  least  one  channel-span  of  not  less  than 
four  hundred  feet  clear  channel-way,  all  other  spans  over  the  water-way  to  have  a 
clear  channel -way  of  not  less  than  three  hundred  feet,  and  all  spans  shall  have  a  clear 
head- room  of  not  less  than  fifty  feet  aboverhi^h- water  mark,  and  the  piers  of  said 
bridge  shall  be  parallel  with  the  current  of  said  river  and  the  bridge  itself  at  right 
angles  thereto,  and  no  riprappingor  other  protection  for  imperfect  foundations  which 
will  lessen  the  required  water-way  shall  be  permitted ;  and  said  company  or  cor- 
poration, its  successors  or  assigns,  shall  maintain,  at  ita  own  expense,  from  sunset  nn- 
til  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board 
shall  prescribe :  And  prodded  alsoj  That  if  said  company  or  corporation,  its  soccce- 
sors  or  assigns,  shall  elect,  as  is  hereinbefore  provided,  to  erect  a  combined  railroad 
and  wagon  bridge,  then  all  railway  companies  desiring  to  use  said  bridge  shall  have 
and  be  entitled  to  equal  rights  and  privileges  in  the  iiassage  of  the  same,  and  in  the  nae 
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of  the  machinery  and  fixtures  thereof,  and  of  all  the  approaches  thereto,  under  and 
upon  such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon 
hearing  the  allegations  and  proofs  of  the  parties  in  case  they  shall  not  aeree. 

Sso.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
ing[  such  plan  and  map  and  other  information,  and  upon  being  satisfied  that  a  bridge 
built  on  such  plan  and  ^ith  such  accessory  work  ana  at  such  locality,  will  conform 
to  the  prescriljed  conditions  of  this  act,  to  notify  the  company,  its  successors  or  assigns, 
that  he  approves  the  same;  and  upon  receiving  such  notification  the  said  company, 
its  successors  or  assigns,  may  proceed  to  an  erection  of  said  bridge,  conforming 
strictly  to  the  approved  plan  and  location ;  and  should  any  change  be  made  in  the 
plan  of  the  bridge  or  saia  accessory  works  during  the  progress  of  the  work  thereon, 
such  change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of  War ;  and 
in  case  of  any  litigation  lirising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  said  river,  caused,  or  alleged  to  be  caused,  by  said  bridge,  the  case 
may  be  brouffht  in  the  circuit  court  of  the  United  States  for  the  State  of  Nebraska  or 
the  State  of  Iowa,  in  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  may 
be  located. 

And  the  expense  of  altering  said  bridge  or  removing  any  obstructions  to  navi- 

fation  in  respect  thereof  shall  be  paid  by  the  owners  of  or  persons  controlling  said 
ridge. 

Sec.  4.  That  the  said  bridge  and  accessorv  works,  when  built  and  constructed 
under  this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawful 
structures ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
malls,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroads  or  public  highways  leading  to  said 
bridge ;  and  said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  of 
the  United  States;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to 
all  tele^aph  companies ;  and  the  United  States  shall  have  the  right  of  way  across 
said  bridge  and  its  approaches  for  postal -telegraph  jiurposes;  and  Congress  reserves 
the  right  at  any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight 
and  passengers  over  said  bridge. 

Seo.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal- 
telegraph  lines  across  said  bridge  as  the  Government  of  the  United  States  may  con- 
struct and  control. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  constmctibn  of  the  bridge 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  four 
years  from  the  date  thereof. 

Sec.  7.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,  or  repeal  this 
act. 

Sec.  8.  This  act  shall  take  effect  and  b3  in  force  from  and  after  Its  passage. 

Approved,  July  16, 1888. 


AN  ACT  to  ftuthorise  tho  Birmingham,  Selma  and  New  Orleans  Railroad  Company  to  balld  a  bridge 
aoroas  the  Tombigbee  River  in  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativee  of  the  United  States  of  Amerioa 
in  Congress  assembled,  That  the  Birmingham,  Selma  and  New  Orleans  Railroad  Com- 
pany, a  corporation  created  and  existing  under  the  laws  of  Alabama,  be,  and  is  hereby, 
authorized  to  erect  and  maintain  a  bridge  across  the  Tombigbee  River,  at  such  point 
between  Point  Jackson  and  Demopolis  as  shall  be  selected  by  said  railroad  company 
for  crossing  said  river  with  their  railroad  line,  the  said  bridge  to  have  a  draw-span, 
so  as  not  to  interfere  with  the  navigation  of  said  river :  Provided^  That  any  bridge 
constructed  under  this  act  and  according  to  its  limitations  shall  be  a  lawful  structure, 
and  shall  be  known  and  recognized  as  a  post-route,  and  the  same  is  hereby  declared 
to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  for  the  transmission 
over  the  same  of  the  mails,  the  troops,  aod  munitions  of  war  of  the  United  States,  or 
for  through-passengers  or  freight  passing  over  said  bridge,  than  the  rate  per  mile  paid 
for  their  transportation  over  the  railroads  leading  to  the  said  bridge ;  and  equal  priv- 
ileges in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  and  telephone  com- 
panies; and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal-telegraph  purposes. 

Sec.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  currents, 
shall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until  he  approves  the 
plans  and  location  of  said  bridge  it  shall  not  be  built;  but  upon  the  approval  of  said 
plan  by  the  Secretary  of  War  the  said  company  or  corporation  may  proceed  to  the 
erection  of  said  bridge  In  comformity  with  said  approved  plan,  and  should  any  change 
be  made  in  the  plan  of  said  bridge  during  the  progress  of  tha  work  thereon,  sucli 
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change  shall  be  subjeofc  likewise  to  the  approval  of  the  Secretary  of  War.  And  there 
shall  be  displayed  on  said  bridge  from  sunset  to  sunrise  such  lights  or  other  sign^ 
as  may  be  prescribed  by  the  Light-House  Board. 

Sbo.  3.  That  Congress  reserves  the  rig[ht  to  alter,  amend,  or  repeal  this  act  ac  any 
time ;  and  that  if  at  any  time  navigation  of  said  river  shall  in  any  manner  be  ob* 
strncted  Or  impaired  by  the  sai  d  bridge,  the  Secretary  of  War  shall  have  authority, 
and  it  shall  be  his  duty,  to  require  the  said  railroad  company  to  alter  and  change  the 
said  bridge,  at  its  own  expense,  in  such  manner  as  may  oe  proper  to  secure  free  and 
complete  navigation  without  impediment;  and  if  upon  reasonable  notice  to  said  rail- 
road company  to  make  such  changes  or  improvements  the  said  company  fails  to  do  so, 
the  Secretary  of  War  shall  have  authority  to  make  the  same  at  the  expense  of  said 
company,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited ;  and  Congress 
shall  have  power  to  do  any  and  all  things  necessary  to  secure  the  free  navigation  of 
the  said  river. 

Sbo.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  nse ;  and  in  case  the  owner  or  owners  of  said  bridge  an  d  the 
several  railroad  companies,  or  any  of  them,  desiring  such  nse,  shall  fail  to  agree  npon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  npon  a  hearing  of  the  allegations  and  proofo  of  the  parties. 

Seo.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  four 
years  from  the  date  thereof. 

Approved,  July  16, 1888. 


AN  ACT  to  authorise  the  oonstraotion  of  m  bridge  aoroes  the  ICiMonri  Biver  and  to  ettabliah  it  as  a 

pest-road. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepreeentatlvea  of  ike  United  Slates  of  America 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Chicago,  Oquaka  and  Kansas 
City  Short  Line  Railway  Company,  a  corporation  organized  under  the  laws  of  the 
State  of  Illinois,  or  its  successors  or  assigns,  to  construct  a  bridge  across  the  Misaoari 
River  at  a  point  opposite  or  nearly  opposite  the  town  of  Parkville,  in  the  State  of 
Missouri ;  that  said  bridge  may  be  constructed  for  railway  and  x>ostal  service,  with 
single  or  double  tracks  for  railway  traffic,  and  which  shall  be  under  the  conditions 
and  limitations  hereinafter  specified. 

Sbo.  2.  That  said  bridge  shall  not  interfere  with  the  free  n avigation  of  said  rirer 
beyond  what  may  be  necessary  to  carry  into  effect  the  rights  and  privileges  herein 
granted ;  and  in  case  of  any  litigation  arising  therefrom  such  litigation  may  be  tried 
and  determined  by  any  circuit  court  of  the  United  States  whose  Jurisdiction  embraoea 
either  terminus  of  said  bridge. 

Sbc.  3.  That  the  bridge  hereby  authorized  to  be  constructed  must  be  constructed 
either  as  a  draw-bridge  or  of  unbroken  spans.  If  constructed  of  unbroken  spans, 
then  it  shall  not  be  less  in  elevation  than  fifty  feet  above  extreme  hieh  water  as  nn- 
derstood  and  determined  at  the  point  of  location,  to  the  hot  tom  chord  of  the  bridse. 
Nor  shall  the  span  of  said  bridge  be  less  than  thre^  hund  red  and  fifty  feet  in  length, 
and  the  piers  thereof  shall  be  parallel  with  the  current  of  the  river.  The  main  span 
shall  be  over  the  channel  of  the  river  and  not  less  than  two  hnndred  and  fifty  feet  in 
length.  In  case  the  said  company  shall  elect  to  construct  said  bridge  as  a  draw-bridge, 
the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main  chan- 
nel with  spans  not  less  than  two  hundred  feet  in  length  in  the  clear  on  each  side  of 
the  pivot-piers,  and  the  next  adjoining  spans  to  the  draw  shall  not  be  less  than  one 
hundred  feet,  and  the  said  span  shall  not  be  less  than  thirty  feet  above  low-water 
mark,  and  not  less  than  ten  teet  above  extreme  high- water  mark ,  measuring  from  the 
bottom  chord  of  said  bridge ;  and  the  piers  of  said  bridge  shall  be  para  lief  with  the 
current  of  the  river  where  said  bridge  may  be  erected.  And  it  is  further  provided 
that  said  draw  shall  open  promptly  npon  proper  signal  for  the  passage  of  boats. 

Sbc.  4.  That  any  bridge  constructed  nnder  this  act  shall  be  a  lawful  structure,  and 
shall  be  known  as  a  post-road,  and  the  same  is  hereby  declared  to  be  a  poet-road,  over 
which  no  higher  charge  shall  be  made  for  the  transmission  of  mails,  troops,  and  ma- 
nitions  of  war  of  the  OoverntneDt  of  the  United  States,  or  for  passenger  or  freight 
passing  over  the  same,  than  the  rate  per  mile  charged  for  their  transportation  over 
the  rauroad  or  public  highways  leading  to  the  said  bridge  and  equal  privileges  in  the 
use  of  said  bridge  shall  be  granted  to  all  telegraph  companies.  The  United  States 
shall  have  also  the  right  of  way  over  said  bridge  for  postal-telegraph  purposes. 

Sbo.  5.  That  all  railway  companies  desiring  to  use  said  bridge  shall  be  entitled  to 
equal  rights  and  privileges  in  using  the  same,  of  the  machinery  and  fixtures  thereto 
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beloDffiDgy  and  also  of  the  approaobes  thereto,  npoa  sach  tenns  and  conditions  as 
shall  be  prescribed  by  the  Secretary  of  War  npon  hearing  the  allegations  and  proofs 
of  the  parties  in  interest,  in  case  the  parties  in  interest  shall  not  be  able  to  agree 
npon  sach  terms  and  conditions. 

Sec.  6.  That  the  said  railway  company  before  entering  npon  the  coostrnction  of 
snch  bridffe  shall  sabmit  to  the  Secretary  of  War  plans  and  drawings  of  sach  struct- 
nre,  together  with  a  map  of  the  location  thereof,  for  one  mile  above  and  one  mile  be- 
low said  location,  the  topography  of  the  banks  of  the  river,  the  shore  lines  at  high 
and  low  water,  the  direction  and  strength  of  the  current  of  said  river  at  all  stages 
of  water,  showing  also  the  bed  of  the  river  and  the  chaonel,  with  snch  other  and 
further  in  formation  as  the  Secretary  of  War  may  reqnire,  which  said  drawings  and 
other  information  aforesaid  shall  be  examined  by  him,  and  if  he  shall  approve  the 
same,  he  shall  so  notify  the  said  railway  company  of  snch  approval,  and  said  com- 
pany may  then  proceed  to  the  erection  of  said  bridge.  The  Secrerary  of  War  may 
make  such  alterations  in  such  plans  as  he  may  deem  necessary  to  the  better  protec- 
tion of  navigation ;  and  such  alterations  shall  be  adopted  by  said  railway  company. 
The  said  railway  company  may,  at  any  time,  make  any  alterations  deemed  advisable 
to  be  made  in  said  bridge,  but  must  first  sabmit  sach  proposed  alterations  to  the  Sec- 
retary of  War,  and  his  approval  shall  be  first  had  before  they  shall  be  authorized ; 
and  all  expense  attending  any  such  changes  shall  be  paid  by  the  company. 

Sec.  7.  That  the  said  bridge  herein  authorized  to  be  constructed  shall  be  so  kept  and 
managed  at  all  times  as  to  aSbrd  proper  means  and  ways  for  the  passage  of  vessels 
under  it  both  by  day  and  night.  There  shall  be  displayed  on  said  bridge  from  sunset 
to  sunrise  snch  lights  and  signals  as  may  be  directed  by  the  Secretary  of  War.  And 
such  changes  may  be  made  fiom  time  to  time  in  the  structure  of  said  bridge  as  the 
Secretary  of  War  may  direct  at  the  expense  of  said  railway,  in  order  the  more  effecl- 
ually  to  preserve  the  free  navigation  of  said  river ;  or  the  said  structure  shall  be  al- 
together removed,  if  in  the  Judgment  of  the  Secretary  of  War,  the  public  good  may 
require  such  removal,  and  without  expense  or  charge  to  the  United  States. 

Sec.  8.  That  this  act  shall  be  null  and  void,  unless  actual  construction  of  the 
bridge  herein  authorized  be  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  this  act  being  approved. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Received  by  the  President  July  5, 1888. 

[Note  bt  the  Department  of  State.— The  foregoing  act  having  been  pre- 
sented to  the  President  of  the  United  States  for  his  approval,  and  not  having  been 
returned  by  him  to  the  house  of  Congress  in  which  it  originated  within  the  time 
prescribed  by  the  Constitntion  of  the  United  States,  has  become  a  law  without  his 
approval.  ] 

AN  ACT  makinic  appropr  iatioiui  to  proride  for  the  expenses  of  the  Ko^omment  of  the  District  of 
Colambia  for  the  fiscal  year  ending  Jnne  thirtieth,  eighteen  hundred  and  eighty 'nine,  and  for  other 
parpoeea. 

Be  it  enacted  hy  tke  Senate  and  House  of  Bepreeentativee  of  the  United  States  of  America 
in  Congreee  assemhledf  That  the  half  of  the  following  sums  named,  respectively,  is 
hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
and  the  otnerhalf  out  of  the  revennes  of  the  Districtof  Columbia,  for  the  purposes  fol- 
lowing, being  the  estimated  expenses  of  the  government  of  the  District  of  Columbia 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hnndred  and  eighty-nine,  namely : 

FOR  8ALABIB8  AKD  CONTINGENT  EXPENSES.      . 

For  executive  office  :  For  •  •  •  one  Engineer  Commissioner,  nine  hundred 
and  twenty-four  dollars  (to  make  salary  five  thousand  dollars). 

WASHINGTON  AQUEDUCT. 

For  engineering,  maintenance,  and  general  repairs,  twenty  thonsand  dollars. 
Approved,  JnJy  18, 1868. 


AN  ACT  aatbortzinK  the  Miflslmippl  and  Lontiiiana  Bridzeaod  Raflmad  Compnny  of  Natohes,  His- 
eiuippi,  to  conetmct  a  bridge  over  ib«  MiMisaippl  Kiror  at  or  near  Natchez,  Mississippi. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Mississippi  and  Louisiana  Bridge  and  Railroad  Com- 
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SaDy  of  Natchez,  Misiinippi,  a  corporation  daly  incorporated  nnder  the  laws  of  the 
tate  of  Mississippi,  be,  and  they  are  hereby,  authorized  to  constrnct,  maiDtain,  and 
nse  a  railroad  bridge  over  the  Mississippi  River  at  or  near  Natchez  at  soch  point 
selected  by  them  as  the  most  saitable. 

8bg.  2.  That  said  bridge  may  be  constmoted  of  oontinnoos,  unbroken  spans,  or  as 
a  cantilever  or  saspensioa  bridge,  or  a  combination  of  these  systems,  together  with 
such  improvements  as  science  and  practical  experience  may  suggest  and  as  shall  be 
deemed  best,  and  to  cross  said  river  at  right  angles  to  the  current  thereof,  and  to  be 
supported  on  iron  cylinders  filled  with  concrete  or  other  material,  with  a  saperstmct- 
ure  of  masonry  or  iron  piling,  or  a  combination  of  masonry  and  iron  piling,  or  snd^ 
other  approved  modes  of  support  for  the  superstructure  as  may  be  deemed  best. 

Sec.  3.  That  the  maiu  channel-span  shall  not  be  less  than  seven  hundred  feet  wide 
in  the  clear,  to  be  placed  at  right  angles  to  the  direction  of  the  current,  and  that  the 
spans  on  either  side  of  and  next  to  the  main  span  shall  not  be  less  than  six  hundred 
feet  in  clear  width,  and  that  the  height  in  the  clear  of  the  spans  and  the  location  of 
the  piers  shall  be  approved  by  the  Secretarv  of  War  before  the  bridge  is  constructed: 
Provided,  That  the  height  of  said  span  shall  not  be  less  than  seventy-five  feet. 

Sec.  4.  That  the  piers  of  the  spans  shall  be  built  parallel  with  the  current  at  that  stage 
of  the  river,  and  that  no  ripraps  will  be  permitted  in  the  channel- way  of  the  openings. 

Sec.  5.  Tnat  said  Mississippi  and  Louisiana  Bridge  and  Railroad  Company  shall  give 
due  notice  by  publication  for  one  week  in  one  or  more  of  the  newspapers  in  the  cities 
of  Pittsburgh,  Cincinnatti,  Louisville,  Saint  Louis,  Memphis,  Natchez,  and  New 
Orleans,  and  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval, 
a  design  and  drawings  of  the  bridge  and  piers,  and  the  map  of  the  location,  giving, 
for  the  space  of  three  thousand  feet  both  above  and  below  the  site  of  the  proposed 
bridge,  the  topography  of  the.  banks  of  the  river,  and  the  shore-lines  at  high  and  low 
water.  There  shall  also  accompany  the  maps  or  drawings  a  profile  of  the  bottom  of 
the  river  (or  one  thousand  foet  above  and  below  the  site  of  the  proposed  bridge,  fram 
the  soundings  as  made  by  the  United  States  Engineers  of  the  Mississippi  River  Com- 
mission, or  by  its  own  engineers,  and  also  to  show  accnrately  at  the  crossing  point 
and  location  of  the  piers  an  exact  profile,  and  also  to  show  over  the  whole  space  of 
one  thousand  feet  above  and  below  the  location  of  the  proposed  bridge  the  force  and 
direction  of  the  currents  at  low  water,  at  high  water,  and  at  one  intermediate  stage, 
and  the  highest  and  lowest  water-mark  for  the  years  eighteen  hundred  and  eighty- 
two,  eighteen  hundred  and  eighty-three,  eighteen  hundred  and  eighty-four  and  eight- 
een hundred  and  eighth-five,  at  Natchez,  Mississippi.  * 

Sec.  6.  That  said  maps  and  drawings  shall  be  submitted  to  the  Secretary  of  War, 
with  such  other  information  as  he  may  desire,  subject  to  such  modifications,  changes, 
or  improvements  as  may  be  suggested  by  him. 

Sec.  7.  That  the  maps  and  drawings  shall  be  open  to  public  inspection  at  the  office 
of  the  Secretary  of  War,  and  a  duplicate  thereof  at  the  office  of  tne  Mississippi  and 
Louisiana  Bridge  and  Railroad  Company,  at  Natchez,  Mississippi^  of  which  due  noUce 
shall  be  given  by  publication  in  one  or  more  of  the  newspapers  in  the  cities  of  New 
York,  Washington,  Philadelphia,  Baltimore,  Pittsburgh,  Cincinnati,  Louisville,  Saint 
Louis,  Memphis,  Natchez,  and  New  Orleans. 

Sec.  8.  That  all  parties  owning  or  operating  said  bridge  shall  maintain,  at  their 
own  expense,  from  sunset  to  sunrise,  such  lights  on  said  bridge  as  may  be  required 
by  the  Light-House  Board  for  security  of  navigation,  and  shall,  in  any  event,  main- 
tain all  lights  necessary  for  the  security  of  navigation. 

Sec.  9.  fhat  the  bridge  constructed  under  this  act  shall  be  a  lawful  structure,  and 
shall  be  known  and  recognized  as  a  post-route  for  the  transmission  of  mails,  mili- 
tary, and  munitions  of  war  of  the  United  States,  as  well  as  all  merchandise  and 
property ;  and  in  case  of  any  unlawful  obstruction  of  said  river  created  by  the  con- 
struction of  said  bridge,  the  cause  or  question  arising  may  be  tried  before  the  clrenii 
court  of  the  United  States  for  Mississippi  or  Louisiana,  in  whose  jurisdiction  any  por- 
tion of  said  obstruction  or  bridg)  is  located ;  and  equal  privilege  in  the  use  of  said 
bridge  shall  be  granted  to  all  telegraph  companies ;  and  the  United  States  shall  have 
the  right  of  way  across  said  bridge  and  its  approaches  for  postal  telegraph  purposes. 

Sec.  10.  That  the  bridge  hereby  authorized  may  be  constructed  for  the  passage  of 
wagons  and  other  vehicles,  and  of  foot-passengers,  or  animals  of  any  description,  bnt 
the  rates  of  toll  therefor  shall  be  approved  by  the  Secretary  of  War,  and  may  be 
fixed  by  him  from  time  to  time  at  such  reasonable  amounts  as  he  may  determine ;  and 
all  railroad  companies  wishing  to  use  said  bridge  for  the  passage  of  their  trains  shall 
have  the  right,  on  such  terms  as  may  be  agreed  upon  between  the  owners  of  said 
bridge  and  the  companies  or  persons  applying  to  use  the  same ;  and  if  any  disagree- 
ment shall  arise  between  the  parties  as, to  the  terms,  the  same  shall  be  finally  deter- 
mined by  the  Secretary  of  War. 

Sec.  11.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  if  the  Secretary  of  War  shall  at  any  time  deem  it  necessary  in  the  public 
interest  to  cause  said  bridge,  or  any  part  thereof,  to  be  altered  in  any  respect,  the 
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same  shall  be  done  at  the  cost  of  the  parties  owning  or  controlling  said  bridge ;  and 
any  litigation  in  regard  to  said  bridge  may  be  had  in  the  circuit  coart  of  the  United 
States  lor  Mississippi  or  Lonisiana,  within  whose  Jurisdiction  the  bridge,  or  any  part 
thereof,  is  losated. 

Sec.  12.  That  if  the  construction  of  said  bridge  is  not  commenced  in  two  yearfffrom 
the  passage  of  this  act,  and  completed  in  five  years  thereafter,  all  rights  hereby  con> 
ferred  shall  cease  and  determine. 

Approved,  July  19, 1888. 


AN  ACT  anthorisliiK  the  oonstraotion  of  »  bridge  across  Flint  Blver  in  the  State  of  Georgia. 

Be  it  enacted  hy  the  Senate  and  House  of  JRepreeeniaiivee  of  the  United  States  of  America 
in  Congreee  aasembledt  That  the  assent  of  Congress  is  hereby  given  to  the  Americas, 
Preston,  and  Lumpkin  Bailroad  Company,  an  organization  incorporated  under  the 
laws  of  the  State  of  Georgia,  its  successors  and  assigns,  to  construct  and  maintain  a 
bridge  over  Flint  River,  in  the  State  of  Georgia. 

Sec.  2.  That  said  bridge  shall  be  a  draw-bridge,  to  consist  of  two  spans  of  forty 
feet  on  each  side,  and  a  draw  of  one  hundred  and  eighty-four  feet  in  the  centre  of  the 
stream ;  the  spans  shall  not  be  less  than  thirty-eight  feet  above  low-water  mark : 
Providedf  That  if  said  bridge  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 
the  navigation  of  said  river,  he  is  hereby  authorized  to  cause  such  change  or  altera- 
tion of  said  bridge  to  be  made  as  will  efiectually  obviate  such  obstruction ;  and  all 
such  obstructions  shall  be  removed,  and  alterations  made  at  the  expense  of  the  owner 
or  owners  of  said  bridge. 

SEa  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridges,  than  the  rate  per  mile  paid  for  the  transportation  over 
the  railroads  or  public  highways  leading  to  said  bridges;  and  they  shall  enjoy  the 
rights  and  privileges  of  other  post-roads  of  the  United  States.  And  equal  privileges 
in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United 
States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal 
telegraph  purposes. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  such  regu- 
lations for  the  security  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall 
prescribe ;  and  to  secure  that  obiect  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War  a  design  and  drawing  of  said  bridge,  for  his  examination  and  ap- 
proval, and  a  map  of  its  location,  and  shall  furnish  such  other  information  as  ma^  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject,  and  in  all  things 
shall  be  subject  to  said  rules  and  regulations  as  may  be  prescribed  by  the  Secretary 
of  War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secre- 
tary of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of 
construction,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
therein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  19, 1888. 


AN  ACT  to  authorise  tht>  baUdhig  of  a  xaHroad  bridge  at  Fort  Smith,  Arkanaas. 

Be  it  enacted  hy  the  Senate  aud  House  of  Bepresentaiives  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Fort  Smith,  Paris  and  Dardanelle 
Railway  Company,  a  corporation  organized  under  the  laws  of  the  State  of  Arkansas, 
to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Arkansas  River, 
at  a  i)oint  on  said  river  at  or  near  the  city  of  Fort  Smith,  in  the  state  of  Arkansas, 
and  to  lay  on  and  over  said  bridge  a  railroad  track  or  tracks  for  the  more  perfect  con- 
nection of  any  railroad  or  railroads  that  are  or  shall  hereafter  be  constructed  to  the 
said  river,  on  either  or  both  sides  thereof,  at  or  opposite  said  point,  under  the  limita- 
tions and  conditions  hereinafter  provided ;  said  bridge  shall  be  constructed  to  provide 
for  the  passage  of  railway  trains,  and,  at  the  option  of  the  builders  and  owners  thereof. 
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may  bd  need  for  tlie  passage  of  wagons  and  vebicles  of  all  kinds,  for  the  transit  of  ani- 
mals of  all  kinds,  and  for  foot-paesongers  for  snch  reasonable  rates  of  toll  as  may  be 
approved  from  time  to  time  by  the  Secretary  of  War. 

Sec,  2.  That  any  bridge  bnilt  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  snail  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
troops,  and  the  munitions  of  war,  or  other  property  of  the  United  States,  than  Ibe 
rate  per  mile  paid  for  the  transportation  of  the  same  over  the  railroads  or  public 
highways  leading  to  the  said  bridge,  and  it  shall  enjoy  the  rights  and  privileges  of 
other  post-roads  in  the  United  States.  Equal  privileges  in  tne  use  of  said  bridge 
shall  be  granted  to  all  telegraph  companies;  and  the  United  states  shall  have  the 
right  of  way  across  said  bridge  and  its  <approaobes  for  postal-telegraph  purposes. 

Seo.  3.  That  the  said  bridge  shall  be  constructed  with  a  draw  or  pivot  span  which 
shall  be  over  the  main  channel  of  the  river  at  an  accessible  navigable  point,  and  the 
openings  on  each  side  of  the  pivot  pier  shall  not  be  less  than  one  hundred  and  sist^ 
feet  in  the  clear,  and,  as  nearly  as  practicable,  both  of  said  openings  shall  be  accessi- 
ble at  all  stages  of  water ;  that  the  spans  be  not  less  than  ten  feet  above  extreme 
bigh-water  mark,  as  understood  at  the  point  of  location,  to  the  lowest  point  of  the 
8U]>er8tructure  of  said  bridge ;  that  the  piers  and  draw  rests  of  said  bridge  ahall  be 
built  parallel  with  the  current  at  that  stage  of  the  river  which  is  most  important  for 
navigation,  and  the  bridge  itself  at  right  angles  thereto;  and  that  no  riprap  or  other 
outside  protection  for  imperfect  foundations  be  permitted  to  approach  nearer  thaa 
four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or  otherwise  to  encroach 
upon  the  channel-ways  provided  for  in  this  act :  Pravid^,  That  said  draw  shall  be 
opened  by  the  company  or  persons  owning  said  bridge  upon  reasonable  signal  for  the 
passage  of  boats ;  and  there  shall  be  maintained,  at  the  expense  of  the  owners  thereof, 
from  sunset  till  snnrise,  puch  lights  or  other  signals  on  said  bridge  as  the  Light-House 
Board  shall  prescribe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have,  and 
be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  to  the  same,  upon  parent  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  affreeupon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  which  each  shaM  perform 
in  usingsaid  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secre- 
tary of  war  upon  Bearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  the  regulations  for  the  security  of  said  river  as  the 
Secretary  of  War  shall  prescribe :  and  to  secure  that  object  the  owner  or  owners  thereof 
shall  submit  to  the  Secretary  oi  War,  for  his  examination  and  approval,  a  design  and 
drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile 
above  and  one  mile  below  the  proposed  location^  the  topography  of  the  banks  of  the 
river,  the  shore-line  at  high  or  low  water,  the  direction  and  strength  of  the  current  at 
all  stages^  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  tbe  location 
of  any  other  bridce  or  bridges,  and  shall  famish  such  other  information  as  may  be  re- 
quired for  the  fuu  and  satisfactory  understanding  of  the  subject ;  and  until  such  plan 
and  location  of  the  bridge  are  approved  by  the  Secretary  of  War,  the  bridge  shall  not 
be  commenced  or  bnilt ;  and  should  any  change  be  made  in  the  plan  of  said  bridge 
during  the  progress  of  construction,  such  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal  at 
the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that 
the  public  interests  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof.  And  if  any  litigation  shall  arise  in  regard  to  said  bridge 
under  the  provisions  of  this  act,  the  same  shall  be  had  in  the  circuit  court  of  the  United 
States  in  whose  jurisdiction  the  bridge  or  any  part  thereof  is  located. 

Approved,  July  19,  1888. 


AN  ACT  toaathorlEe  the  oonstniction  of  »  bridge  across  the  Missouri  River  between  Clay  Ceaaly 
and  Jackson  Connty,  Missoari,  at  a  point  to  be  selected  consistent  with  the  interests  of  river  nan* 
gation  between  Kansas  City,  Missoari,  and  a  point  within  five  miles  below  said  city. 

Be  it  enacted  hy  the  Senate  and  House  of  liepresentatives  of  the  United  States  of  America 
in  Congress  aesembledj  That  the  Handolph  and  Kansas  City  Bridge  Company,  a  cor- 
poration duly  created  and  existing  under  and  by  virtue  of  the  laws  of  the  State  of 
Missouri,  its  successors  or  assigns,  bo,  and  are  hereby,  authozized  to  construct  and 
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maintain  a  bridge  and  approaches  thereto  across  the  Missouri  River,  between  Clay 
Coauty  and  Jackson  Connty,  in  the  State  of  Missouri,  at  some  point  at  least  one- 
fonrth  of  a  mile  from  any  other  bridge,  to  be  selected  consistent  with  the  interests  of 
river  navigation  between  Kansas  City,  Missouri,  and  a  point  within  five  miles  below 
said  city.  Said  bridge  shall  be  constraoted  to  provide  for  the  passage  of  railway 
trains,  wagons,  aud  vehicles  of  all  kinds,  steam  and  street  cars,  animals,  foot-pas- 
sengers, and  for  all  road  travel,  for  such  reasonable  rates  of  toll  and  under  such  reason- 
able rules  and  regulations  as  may  be  prescribed  by  said  corporation,  its  successors  or 
assigns,  and  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  an^'  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be  a 
lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge, 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States; 
and  equal  privileges  in  the  use  ot  said  bridge  shall  be  granted  to  all  telegraph  com- 
panies ;  and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal-telegraph  purposes. 

Sec.  3.  That  said  bridge  shall  be  constructed  as  a  ponton  draw-span  bridge,  and 
shall  contain  a  ponton  draw-span  of  not  less  than  four  hundred  feet  in  length,  which 
draw-span  shall  be  maintained  over  the  main  channel  of  the  river  at  an  accessible 
and  navigable  point,  and  the  piers  of  said  bridge  shall  be  paralled  with,  and  the 
bridge  itself  at  right  angles  to,  the  current  of  the  river:  Provided  j  aUOf  That  said 
draw  shall  be  opened  promptly  by  said  company,  upon  reasonable  si^alfor  the  pass- 
age of  boats  or  rafts,  and  said  company  or  corporation  shall  maintain,  at  its  own  expense, 
from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House 
Boardshall  prescribe.  No  bridge  shall  be  erected  or  maintained  under  the  authority  of 
this  act  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  river,  and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of 
the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause 
such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be  re- 
moved at  the  expense  of  the  owner  or  owners  of  said  bridge;  and  in  case  of  an^  liti- 
gation arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
said  river,  caused  or  alleged  to  bo  caused  by  said  bridge,  the  case  may  be  brought  in 
the  district  court  of  the  United  States  of  the  State  of  Missouri  in  which  any  portion 
of  said  obstruction  or  bridge  may  be  located  :  Provided  further,  Tb.kt  nothing  in  this 
act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  ex- 
isting in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  this 
bridge  from  the  operation  of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agree 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  usin^  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  ot  War,  upon  a  hearin  jt  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one-half  mile  above  and  one-half  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  show- 
ing the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
such  other  information  as  may  be  required  for  a  full  and  satisfactory  nnderstanding 
of  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
Secretary  of  War  the  bridge  shall  not  be  bnUt ;  and  should  any  change  be  made  in 
the  plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  reserved. 
And  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  July  23, 18b8. 
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AN  ACT  to  authorize  the  conetraotion  of  a  bridge  acroae  the  Arkaziaas  BWer  at  or  near  Cmimiinga* 
Landing,  Lincoln  County,  Arkansas. 

Be  it  enacted  by  the  Senate  and  Bouse  of  Representatites  of  tlte  United  States  of  America 
in  Congress  assemhledf  That  it  shall  be  lawful  for  the  Kansas  City,  Arkausas  and  New 
Orleans  Railway,  a  corporation  organized,  chart'ered,  and  duly  perfected  under  and 
in  full  accordance  with  the  statutes  of  the  State  of  Arkansas,  or  its  successors  or  as- 
signs, to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Arkan- 
sas River,  at  a  point  on  said  river  at  or  near  Cumniiugs'  Landing,  Lincoln  County,  in 
the  State  of  Arkansas,  and  to  lay  on  and  over  said  bridge  a  railroakd  track  or  tracks  for 
the  more  perfect  connection  of  any  railroad  or  railroMls  that  are  or  shall  hereafter, 
be  constructed  to  the  said  river,  on  either  or  both  sides  thereof,  at  or  opposite  said 
point,  under  the  limitations  and  conditions  hereinafter  provided ;  said  bridge  shall 
be  constructed  to  provide  for  the  passage  of  railway  traius,  and,  at  the  option  of  the 
builders  and  owners  thereof,  may  be  used  for  the  passage  of  wagons  and  vehicles  of 
all  kinds,  for  the  transit  of  animals  of  all  kinds,  and  for  foot-passengers  for  sach 
reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of 
War  as  to  railway  trains;  and  as  to  wagons,  vehicles,  animals  and  foot-passengers, 
such  rates  as  may  be  provided  by  the  laws  of  the  State  of  Arkansas. 

Sec.  2.  That  any  bridge  built  under  this  act  is  subject  to  its  limitations,  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  S>t  the  transmissio^h  over  the  same  of  the  mails, 
troops,  and  the  munitions  of  war,  or  other  property  of  the  United  States,  than  the 
rate  per  mile  paid  for  the  transportation  of  the  same  over  the  railroad  or  public  hiffb- 
ways  leading  to  the  said  bridge,  and  it  shall  enjoy  the  rights  and  privileges  of  other 
post-roads  in  the  United  States.  Equal  xmvileges  in  the  use  of  said  bridge  shall  be 
granted  to  all  telegraph  companies  ]  and  the  United  States  shall  have  the  right  of 
way  across  said  bridge  and  its  approaches  for  postal  telegraph  purposes. 

Sec.  3.  That  said  bridge  shall  be  constructed  with  a  draw  or  i>ivot-spaQ,  which 
shall  be  over  the  main  channel  of  the  river,  at  an  accessible  navigable  point,  and 
the  openings  on  each  side  of  the  pivot-pier  shall  be  of  such  width  as  the  Secretary 
of  War  shall  prescribe,  and  as  nearly  as  practicable,  both  of  said  openings  shall  be 
accessible  at  all  stages  of  water ;  that  the  spans  shall  be  of  such  height  above  ex- 
treme high-water  mark,  as  understood  at  the  point  of  location,  to  the  lowest  point  of 
the  superstructure  of  said  bridge  as  may  be  directed  by  the  Secretary  of  War  in  the 
interests  of  navigation ;  that  the  piers  and  draw  rests  on  said  bridge  shall  be  hailt 
parallel  with  the  current  at  that  stage  of  the  river  which  is  most  important  for  nav- 
igation, and  the  bridge  itself  at  right  angles  thereto ;  and  that  no  riprap  or  other 
outside  protection  for  imperfect  foundations  be  permitted  to  approach  nearer  than 
four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or  otherwise  to  encroach 
upon  the  channel- Ways  provided  for  in  this  act :  Prof>uUd,  That  said  draw  shall  be 
opened  by  the  company  or  persons  owning  said  bridge  upon  reasonable  signal  for  the 
passage  of  boats ;  and  there  shall  be  maintained,  at  the  expense  of  the  owners  thereof, 
from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light- 
House  Board  shall  prescribe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have,  and  be 
entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  uie  approaches  to  the  same,  upon  payment  of  a  reasonable  oom- 
pensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  hridse,  and  the  sev- 
eral railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  which  each  shaU  perform 
in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secre- 
tary of  War  upon  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  tihis  act  shall  be  built 
and  located  under  and  subject  to  the  regulations  for  the  security  of  said  river  aa  the 
Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  owner  oi  owneiB 
thereof  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  4 
design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the 
banks  of  the  river,  tho  shore-line  at  high  or  low  water,  the  airection  and  strength  of 
the  currents  at  all  stages,  acd  the  soundings,  actually  showing  the  bed  of  the  stream, 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information 
as  may  be  required  for  the  full  and  satisfactory  understanding  of  the  subject ;  and 
until  such  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War, 
the  bridge  shall  not  be  commenced  or  built,  and  should  anv  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  sucn  change  shall  be  sabject 
to  the  approval  of  the  Secretuy  of  War. 

Sec.  (5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expteasly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 
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Sec.  7.  That  this  act  shall  be  nail  and  void  if  actual  constraction  of  the  bridge 
herein  authorized  be  not  commenced  within  eighteen  months  and  completed  within 
four  years  from  the  date  thereof. 

Approved,  July  24,  1888. 


AK  ACT  to  ftaihorise  the  building  of  a  bridge  acTosa  the  MlMissippi  Biver  at  Wabasha,  Minueaota. 

Be  it  enacted  by  the  Senate  and  Howe  of  Reprenentatives  of  the  United  Slates  of  America 
in  Congress  assemhledf  That  tbt*  city  of  W;iba8hu<,  in  tbo  State  of  Miuuudotu,  be,  and 
is  hereby,  authorized  to  coustrnot  and  maiutaiu  a  bridge  for  the  passage  of  vehicles 
of  all  kinds,  animals,  and  foot-passengers,  across  that  part  of  the  Mississippi  River 
east  of  the  main  channel  of  said  river,  at  a  point  opposite  or  nearly  opposite  the 
said  city  of  Wabasha,  and  to  charee  for  such  use  such  reasonable  rates  of  toll  as 
may  be  approved  fVom  time  to  time  py  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
shall  be  a  lawful  strnctnre,  and  shall  be  reco;:rnized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  for  the 
mails,  the  troops,  and  the  munitions  of  war  of  the^United  States  than  the  rate  per 
mile  paid  for  their  transportation  over  railroads  or  public  highways  leading  to  said 
bridge ;  and  the  United  States  and  all  companies  and  individuals  shall  have  the  right 
of  way  for  telegraph,  i>ostal-telegraph,  and  telephone  purposes  across  said  bridge. 

Sec.  3.  That  auy  biidge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  trhat  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War^  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  or  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
beil  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  snch 
other  information  as  may  be  reqnirea  for  a  full  and  satisfactory^  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War ;  and  in  case  of 
auy  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  naviga- 
tion of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be 
brought  in  the  circuit  court  of  the  United  States  within  whose  jurisdiction  said 
bridge  or  any  portion  thereof  may  be  located. 

Sec.  4.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  hereof. 

Approved,  July  24,  1888. 


AN  ACT  to  authorize  the  oonatraction  of  a  railroad,  wagon,  and  foot-pasaenger  bHdge  aorose  the 
Misoiasippl  Kiver  at  or  near  Burlington,  in  the  State  of  Iowa. 

Be  it  enacted  by  the  Senate  and  Honse  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Burlington  and  Illinois  Bridge  Company,  its  successors 
and  assigns  be,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in  the 
opinion  of  the  Secretary  of  War  the  same  be  a  public  necessity,  a  railroad,  wagon,  aud 
foot-paasenger  bridge  across  the  Mississippi  River  at  a  place  suitable  to  the  interest  of 
navigation,  at  a  point  at  or  near  the  city  of  Burlington,  Iowa,  and  to  lay  on  or  over 
said  bridge  a  railroad  track  or  tracks  for  the  more  perfect  connection  of  any  railrpad 
or  railroads  that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides 
thereof  at  or  opposite  said  i>oint,  under  the  limitations  and  conditions  hereinafter 
provided;  that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
beyond  what  is  Necessary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby 
granted ;  and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruc- 
tion to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
court  of  the  United  States  in  and  for  any  district  in  which  any  portion  of  said  bridge 
or  obstruction  is  located.    Said  bridge  shall  be  constructed  to  provide  for  the  passage 

ENG  88 181 


Digitized  by  LjOOQ IC 


2882  BEPOBT  OF  THE  CHIEF  OF  £KGINEEB8y  U.  S.  ARMT. 

of  railroad  traias,  and  for  the  safe  and  convenient  passage  of  wagons  and  vehidesof 
ail  kinds,  animals,  and  foot-passengers,  for  snch  reasonable  rates  of  toll  as  may  bs 
fixed  from  time  to  time  by  tlie  Secretary  of  War. 

8eg.  2.  That  any  bridge  bnilt  nnder  the  provisions  of  this  act,  may,  at  the  option 
of  the  company  building  the  same,  be  bnilt  as  a  draw-bridge  or  with  unbroken  and 
continnons  spans :  Provided,  That  if  the  said  bridge  shall  be  made  with  anbroken  and 
continuons  spans,  it  shall  give  clear  headroom  of  not  less,  in  any  case,  than  fifty-live 
and  one-half  feet  above  extreme  high- water  mark,  as  nnderstood  at  the  point  of  loca- 
tion ;  nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  less  thao 
two  hnndred  and  fifty  feet,  and  the  piers  of  said  bridge  shall  be  parallel  with  the 
cnrrent  of  said  river,  and  the  main  span  shall  be  over  the  main  channel  of  the  riTer, 
and  give  a  clear  width  of  water-way  of  not  less  than  three  hundred  feet :  And  pnh 
vided  further  J  That  if  any  bridge  bnilt  nnder  the  provisions  of  this  act  shall  be  ood- 
structed  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with 
a  pivot  over  the  main  channel  of  the  river  at  an  accessible  and  navigable  point,  and 
with  spans  giving  a  clear  width  of  water- wi|y  of  not  lees  than  two  nundred  teet  on 
each  sMe  of  the  central  or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or 
spans  to  the  draw  shall  give  a  clear  width  of  water-way  of  not  less  than  two  hnndred 
and  fifty  feet:  Providedf  That  if  the  pivot  pier  of  said  bridge  shall  be  constrncted 
within  less  than  four  hundred  and  ten  feet  of  the  weut  shore  of  said  river,  the  span 
oonstmct-ed  west  of  said  pivot  pier  may  be  less  than  two  hundred  and  fifty  feet,  aud 
said  spans  shall  give  a  clear  head-room  of  not  loss  than  ten  feet  above  extreme  high- 
water  mark ;  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  the 
river  where  said  bridge  shall  be  erected :  And  provided  also.  That  said  draw  shall  be 
opened  promptly  upon  reasonable  signal  for  the  passage  of  boats,  except  when  trains 
are  passing  over  the  draw ;  but  in  no  case  shall  unnecessary  delay  occnr  in  opening 
the  said  draw  during  or  after  the  passage  of  trains.  And  snch  lijxhta  and  sign-ooards 
shall  be  placed  upon  said  bridge  when  constructed  as  the  Light  House  Boai^  may  re- 
quire. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitatioos 
shall  be  a  lawful  structure,  and  shall  be  known  as  a  ^ost  route,  and  the  same  is  here- 
by declared  to  be  a  post  route  upon  which  also  no  higher  charge  shall  be  made  for 
the  transportation  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of 
the  United  States,  and  for  passengers  or  freight  passing  over  said  bridge  than  the 
rate  per  mile  paid  for  their  transportation  over  the  railroads  and  public  highways 
leading  to  said  bridge ;  and  ^he  United  States  shall  have  the  right  of  way  for  postal- 
telegraph  purposes  across  said  bridge. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall  have  and  be 
entitled  to  equal  rights  and  privUet^ea  in  the  passage  of  the  same,  and  in  the  use  of 
the  machinery  and  fixtures  thereof,  and  of  all  the  approaches  thereto,  nnder  and 
upon  such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon 
hearing  the  allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  located  nnder  and 
subject  to  such  resnlations  for  the  security  of  the  navigation  of  said  river  as  the 
Secretary  of  War  snail  prescribe;  and  to  secure  that  object  the  said  company  or  cor- 
poration shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval  a 
design  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  the  space  oi 
one  mile  above  and  one  mile  below  the  proposed  location  the  topography  of  the  banks 
of  the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  strength  of  the 
current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream, 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information 
as  shall  be  required  for  a  full  and  satisfactory  understanding  of  the  subject;  and 
until  the  said  plan  and  location  of  the  bridge  are  decided  bv  the  Secretary  of  War  to 
be  such  as  will  not  affect  the  interests  of  navigation,  the  bridge  shall  not  be  com- 
menced or  built,  and  should  any  change  be  miKle  in  the  plan  of  said  bridge  dnring 
the  progress  of  construction,  such  change  shall  be  subject  to  the  approval  of  the  Sec- 
retary of  War ;  and  the  said  bridge  shall  be  constructed  with  snch  aids  to  the  passage 
of  said  bridge,  in  the  form  of  booms,  dikea.  piers,  or  other  suitable  and  proper  atrnci- 
ures  for  confining  the  flow  of  water  to  a  permanent  and  easily  navigated  channel, 
for  a  distance  of  not  less  than  one  mile  above  the  bridge  location,  and  for  the  guid- 
ing of  raits,  steamboats,  and  other  water  craft  safely  through  the  (irnvr  and  raft  spaas, 
as  the  Secretary  of  War  shall  prescribe,  and  order  to  be  constructed  and  maintained 
at  the  expense  of  the  company  owning  said  bridge,  and  the  said  structure  t^all  beat 
all  times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means  for  the  passage 
of  vessels  through  or  nnder  said  structures ;  and  for  the  safety  of  vessels  passing  at 
uight  there  shall  be  displayed  on  said  bridse,  from  the  hours  of  sunset  to  sunrise 
such  lights  as  may  be  prescribed  by  the  Light  House  Board ;  and  the  said  strnctanr 
may  be  changed  or  removed  at  the  cost  and  expense  of  the  owners  thereof,  as  the 
Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and  convenient  navigation  ot 
said  river;  and  the  authority  to  erect  andcoutinne  said  bridge  shall  be  subject  to  r«- 
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vocation  and  modification  by  law,  when  the  pablio  good  shall,  in  the  judgment  of 
Congress,  so  require,  withont  any  expense  or  charge  to  the  United  States. 

Sec.  6.  That  if  actual  con^trnotion  of  the  bridge  herein  authorized  shall  not  be 
commenced  within  two  yeara  from  the  passage  of  this  act,  and  be  completed  in  four 
years  from  the  same  date,  the  rights  and  privileges  hereby  granted  shall  cease  and 
be  determined. 

Src.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  August  6,  1888. 


A.N  ACT  authorising  the  erection  of  a  bridge  across  the  Ifiasonri  River  at  Ponoa,  Nebraslca. 

Be  it  enacted  by  ihe  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  it  shall  be  lawful'  for  the  Nebraska  and  Dakota  Bridge  Com- 
pany, a  corporation  organized  under  the  laws  of  Nebraska,  i>v  its  successors  or  as- 
signs, to  construct,  under  and  subject  to  the  conditions  and  limitations  hereinafter 
provided,  a  bridge  across  the  Missouri  River  at  or  near  Ponca  City,  Nebraska,  and 
lav  on  or  over  said  bridge  railway  tracks  for  the  more  perfect  connection  of  any  and 
all  railways  that  now  are  or  which  may  hereafter  be  constructed  to  the  Missouri 
Biver  at  or  near  Ponca  City,  or  to  the  river  on  the  opposite  of  the  same  ruear  Ponca 
City,  and  build,  erect,  and' lay  on  and  over  said  bridge  ways  fo^  wagons  and  vehicles 
of  all  kinds,  and  for  the  transit  of  animals,  and  to  keep  up  and  maintain  and  operate 
said  bridge  for  the  purposes  aforesaid  ;  and  that  when  said  bridge  is  constructed  all 
trains  of  all  railroads  terminating  at  said  river  and  on  the  opposite  side  thereof,  at  or 
near  Ponoa  City,  Nebraska,  shall  be  allowed  to  cross  said  bridge  for  reasonable  com- 

Sensation  to  be  made  to  the  owners  of  the  same  under  the  conditions  and  limitations 
ereinafter  named. 

The  owners  of  said  bridge  may  also  charge  and  receive  reasonable  compensation 
or  tolls  for  the  transit  over  said  bridge  of  all  wagons,  carriages,  vehicles,  animals, 
and  foot-passengers :  Provided,  That  the  Secretary  of  War,  may  at  any  time  pre- 
scribe such  rules,  regulations  and  rates  of  toll  for  transit  and  transportation  over 
said  bridge  as  may  be  deemed  proper  and  reasonable. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act,  shall  be  built  as  a 
high  bridge,  with  unbroken  and  continuons  spans,  all  spans  over  the  water-way  t^ 
have  a  clear  channel-way  of  not  less  than  three  hundred  feet  and  a  clear  head-room 
of  not  less  than  fifty  feet  above  high-water  mark,  and  the  piers  of  said  bridge  shall 
be  parallel  with  the  current  of  the  river  and  the  bridge  itself  at  right  angles  thereto: 
Provided,  That  the  person  or  persons  or  corporation  building  said  bridge,  may,  subject 
to  the  approval  of  the  Secretary  of  War,  enter  upon  the  banks  of  said  river  either 
above  or  below  the  point  of  location  of  said  bridge  and  confine  the  flow  of  the  water 
to  a  permanent  channel,  and  to  do  whatever  ma^  be  necessary  to  accomplish  said 
objects,  but  shall  not  impede  or  obstruct  the  navigation  of  said  river,  and  shall  be 
liable  in  damages  for  all  injuries  to  private  property ;  and  all  plans  for  such  work  or 
erections  upon  the  banks  of  the  river  shall  first  be  submitted  to  the  Secretary  of  War 
for  his  approval. 

Sro.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  obstruct  the  free  navigation  of  said  rivqr ;  and  no  bridge 
shall  be  commenced  or  built  under  this  act  until  the  location  thereof  and  the  plans 
and  specifications  for  its  construction  shall  have  been  submitted  to  and  approved  by 
the  Secretary  of  War  ;  and  any  change  in  the  plan  of  such  construction,  or  any  al- 
teration in  the  bridge  after  its  construction,  shall  bo  subject  to  the  like  approval. 

And  whenever  said  bridge  ehall,  in  the  opinion  of  the  Secretary  of  War,  substanti- 
ally obstruct  the  free  navigation  of  said  river,  he  i^  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such  ob- 
struction, or  its  entire  removal ;  and  all  such  alterations  shall  be  made  and  such 
obstrnctions  be  removed  at  the  expense  of  the  owners  of  said  bridge ;  and  in  case  of 
any  litigation  arising  from  any  obstruction,  or  alleged  obstruction,  to  the  free  navi- 
gation of  the  Missouri  River  at  or  near  the  crossing  of  said  bridge,  caused  or  alleged 
to  be  caused,  thereby,  the  case  shall  be  commenced  and  tried  in  the  district  courts  of 
either  judicial  district  of  Nebraska  or  Dakota  Territory  in  which  said  bridge  or  any 
portion  of  such  obstruction  touches. 

Sec.  4.  That  any  bridge  built  under  this  act,  and  according  to  its  limitations,  shall 
be  a  lawful  structure  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transportation  over  the  same  of  the  mails, 
the  troops  and  munitions  of  war,  of  the  United  States  than  the  rate  per  mile  paid  for 
their  transportation  over  the  railroads  or  pnblic  highway  leading  to  such  bridge ;  and 
equal  privileges  in  the  use  of  ^id  bridge  shall  be  granted  to  all  telegraph  companies, 
and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  i  tH  approaches 
for  postal  telegraph  purposes.    Such  lights  shall  be  kept  upon  said  bridge  as  the  Light- 
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House  Board  shall  direct,  and  said  bridse  shall  moreorer  be  provided  with  all  proper 
safeguards  for  the  security  of  person  and  property. 

Sec.  5.  That  this  act  shall  be  null  and  void  i'f  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  6.  That  Congress  may  at  any  time  alter,  amend,  or  repeal  this  act. 

Approved,  August  6, 1888. 


AN  ACT  to  aathorlM  the  constraction  of  a  bridge  aoroas  the  Missoari  Biver  in  Hontpaa. 

Be  it  miacied  by  the  Senate  and  House  of  Represeniaixvea  of  the  United  States  of  America 
in  Confess  aseemlled,  That  the  Benton  Bridge  Company,  a  corporation  existing  under 
the  laws  of  the  Territory  of  Montana,  and  having  authority  to  construct  and  main- 
tain a  bridce  across  the  Missouri  River  at  or  near  Fort  Benton,  in  the  county  of  Cho- 
teau  in  said  Territory,  be,  and  is  hereby,  authorized  to  construct  and  maintain,  for 
the  purpose  of  making  a  more  perfect  crossing  of  said  river  at  all  times  during  the 
year,  a  bridge  across  the  said  Missouri  River  at  or  near  said  Fort  Benton,  to  be  naed 
by  the  said  company,  its  successors  or  assigns,  for  all  purposes  of  rail  and  other 
transportation  over  said  river. 

Sec.  a.  That  any  bridge  built  under  this  act  shall  be  constructed  and  built  withont 
material  interference  with  the  security  and  convenience  of  navigation  of  said  river 
beyond  what  is  necessary  .to  carry  into  effect  the  rights  and  privileges  hereby  granted. 
And  in  order  to  secure  that  object  the  said  company  or  corporation  shall  submit  to 
the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawings  of 
the  bridge  and  of  all  accessory  works  for  its  protection,  and  a  map  of  the  location, 
for  the  space  of  one-half  mile  above  and  the  same  below  the  proposed  location,  show- 
ing the  tocography  of  the  banks  of  the  river,  the  shore- line  at  high  and  low  water, 
the  direction  and  strength  of  the  current  at  all  stages,  and  the  soundings,  acca- 
rately  showing  the  bed  of  the  stream,  and  shall  famish  such  other  information  as  may 
be  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until  the 
said  j>lan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the 
building  of  the  bridge  shall  not  be  commenced ;  that  the  said  bridge  shall  be  at  right 
angles  to  and  the  piers  parallel  with  the  current  of  said  river;  and  if  it  be  found 
hereafter  that  the  said  bridge  or  accessor v  works  materially  interfere  with  the  se- 
curity and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to  carry 
into  effect  the  rights  and  privileges  hereby  granted,  by  reason  of  any  defect  or  failure 
in  the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  are  de- 
signed, it  shall  be  the  duty  of  the  Secpetary  of  War  to  require  the  necessary  changes 
to  be  made  therein  in  the  interest  of  navigation,  at  the  expense  of  the  owners:  Pr^- 
videdj  That  as  to  any  bridge  built  under  this  act,  if  the  said  bridge  shall  be  built  of 
unbroken  and  continuous  spans,  it  shall  not  be  of  less  elevation  in  any  case  than  fifty 
feet  above  extreme  high-water  mark,  as  understood  at  the  point  of  looation,  to  the 
lowest  part  of  the  superstructure  of  the  bridge,  nor  shall  the  spans  of  said  bridge  be 
less  than  one  hundred  and  twenty  feet  in  length,  clear  of  the  piers,  and  the  main 
spans  shall  be  over  the  main  channel  of  the  river:  And  provided  aleOf  That  if  any 
bridge  built  under  the  provisions  of  this  act  shall  be  constructed  as  a  draw  bridge, 
the  same  shall  be  constructed  as  a  pivot  draw  bridge,  with  a>  draw  over  the  main 
channel  of  the  river  at  an  accessible  and  navigable  point,  and  with  spans  at  any  point 
not  less  than  ten  feet  above  extreme  high*  water  mark  at  the  point  of  looation,  and  of 
not  less  than  sixty  feet  on  each  side  of  the  central  or  pivot  pier  of  the  draw ;  and  the 
next  adjoining  spans  shall  be  not  less  than  one  hunared  and  twenty  feet  in  length : 
Provided,  also,  That  said  draw  shall  be  opened  promptly  upon  reasonable  signal  fbr  the 
passing  of  boats ;  and  said  company  or  corporation  shall  maintain,  at  its  own  expense, 
from  sunset  to  sunrise,  such  lights  and  other  signals  on  said  bridge  as  the  Light-House 
Board  may  prescribe :  Provided,  also,  That  all  railway  companies  desiring  to  use  said 
bridge  shall  have,  and  be  entitled  to,  equal  rights  and  privileges  in  the  passage  of 
same,  and  in  the  use  of  the  machinery  and  fixtures  thereof  and  of  all  the  approaohes 
thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  prescribed  by  the  Sec- 
retary of  War  upon  hearing  the  allega/ions  and  proofs  of  the  parties  in  case  they 
shall  not  agree.  The  owners  of  said  bridge  may  also  charge  and  receive  reasonable 
compensation  or  tolls  for  the  transit  over  said  bridge  of  afl  wagons,  carriages,  vehi- 
cles, animals,  and  foot  passengers :  Provided^  That  the  Secretary  of  War  may  at  any 
time  prescribe  such  rules,  regulations,  and  rates  of  toll  for  transit  and  transportation 
over  said  bridge  as  may  be  deemed  proper  and  reasonable. 

Sec.  3.  That  any  bridge  and  accessory  works,  when  built  and  constructed  under 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawful  struct- 
ure, and  said  bridge  shall  be  recognized  and  known  as  a  post-route  upon  which  also 
ne  higher  charge  shall  be  made  for  the  transmission  over  the  same  or  the  malls,  the 
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troops,  and  mmiitioin  of  war  of  the  United  States,  than  the  rate  per  mile  paid  for 
the  transportatioD  over  the  railroads  or  pablic  highways  leading  to  said  bridge ;  and 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-roates  in  the  United 
States,  and  Conffress  reserves  the  right  to  regulate  by  appropriate  legislation  the 
charges  for  freignt  and  passengers  over  said  bridge. 

Sec.  4.  That  eqnal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
graph companies,  and  the  United  States  shall  have  the  right  of  way  for  postal  tele- 
graph across  said  bridge. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  the  said  structure  or  its  entire  re- 
moval at  the  expense  of  the  owners  thereof  whenever  the  Secretary  of  War  shall  de- 
cide that  the  public  interests  require  it  is  also  expressly  reserved. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  6,  1888. 

AN  'ACT  aathorizing  the  constrvctloD  of  a  bridge  across  the  Ocmnlgee  Biver,  in  the  State  of  Georgia, 

aad  for  other  purposes. 

Be  it  enaoted  by  the  Senate  and  Houee  of  Ilepreeenlativea  of  the  United  States  of  America 
in  Congress  assembled.  That  the  assent  of  Congress  is  hereby  given  to  the  Americus 
Preston  aud  Lumpkin  Railroad  Company,  an  organization  incorporated  under  the 
laws  of  the  State  of  Georgia,  it^  successors  or  assigns,  to  construct  and  maintain  a 
bridge  over  the  Ocmulgee  River,  in  the  State  of  Georgia. 

Sec.  2.  That  said  bridge  shall  be  constructed  as  a  uraw-lmdge,  and  shall  consist  of 
one  span  of  seventy- iive  feet  and  a  draw-span  of  one  hundred  and  eighty-four  feet. 
The  spans  shall  not  be  less  than  twenty-eight  feet  above  low  water  mark :  Provided^ 
That  if  said  bridge  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  the  navi- 
gation of  said  stream,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of 
said  bridge  to  be  made  as  will  effectually  obviate  such  obstruction ;  and  all  such  ob- 
structions shall  be  removed  and  alterations  made  at  the  expense  of  the  owner  or 
owners  of  said  bridge. 

Sec.  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  highelr  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridges,  than  the  rate  per  mile  paid  for  the  transportation  over  iho 
railroads  or  public  highways  leading  to.said  bridges;  and  they  shall  esjoy  the  rights 
aud  privileges  of  other  post-routes  of  the  United  States.  And  equal  privileges  in  the 
use  of  said  bridg^  shall  be  granted  to  all  telegraph  companies,  and  tne  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal- tele- 
graph purposes. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under  aud  subject  to  such  regu- 
lations for  the  security  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall  pro* 
scribe ;  and  to  secure  that  object  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War  a  design  and  drawings  of  said  bridge,  for  his  examination  and  ap- 
proval, and  a  map  of  its  location,  and  sliall  furnish  such  other  information  as  may  be 
required  for  a  full  and  satisfactory  uuderstauding  of  the  subject,  and  in  all  things 
shall  be  subject  to  such  rules  aud  regulations  as  may  be  prescribed  by  the  Secretary  of 
War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secretary  of 
War,  the  building  of  said  bridge  shall  not  be  commenced ;  and  should  any  change 
be  made  in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of  construction, 
such  change  shall  be  subject  to  tbe  approval  of  the  Secretary  of  War. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  chauges  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  Secretary  of  War  shall  decide  that  the  pub- 
lic interest  requires  it,  is  also  expressly  reserve<l. ' 

Approved,  August  6,  1888. 


AN  ACT  to  aathorize  the  construction  of  a  bridge  across  the  ICissoari  River  at  Forest  City,  Dakota, 
by  the  Forest  City  and  Watertown  Railway  Company. 

Be  it  enacted  by  the  Senate  aud  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Forest  City  and  Watertown  Railway  Company,  a 
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corporation  daly  organized  nnder  the  general  incorporation  lairs  of  the  Territory  of 
Dakota,  ite  sacceesors  and  afisigns,  is  hereby  authorized  to  construct  and  maintain 
a  bridge  across  the  Missouri  River  at  or  near  Forest  City,  Potter  County,  Dakota,  and 
also  to  lay  on  and  over  such  bridge  a  railway  track  or  tracks  for  the  passage  of  rail- 
way trains ;  and  said  corporation  may  construct  and  maintain  ways  for  wupons,  car- 
riages, ond  foot-passengers,  chargingland  receiving  such  reasonable  tolls  therefor  aa 
may  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridge  shall  be  constructed  and  built  without  interference  with 
the  security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted;  and  in  order  to  secure  that 
object  the  said  corporation  shall  submit  to  the  Secretary  of  War,  for  his  axami nation 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  gipiug, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topogra- 
phy of  the  banks  of  the  river,  the  shore  lines  at  high  and  low  water,  the  direction  and 
strength  of  the  currentsat  all  stages,  and  the  soundings,  accurately  showing  the  bed  of 
the  stream;  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  oy  the  Secte- 
tary  of  War  the  bridge  shall  not  be  built:  Provided  j  That  if  the  said  brid^  shall  be 
made  with  unbroken  and  continuous  spans,  it  shall  not  be  of  less  elevation  in  any 
caBe  than  fifty  feet  above  extreme  high-water  mark,  as  understood  at  the  point  of  lo- 
cation, to  be  the  lowest  part  of  the  superstructure  of  the  bridge,  nor  shall  the  s^ans 
of  said  bridge  be  less  than  three  hundred  feet  in  length,  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  and  the  bridge  itself  at  ri«;bt  anslea 
thereto,  and  the  main  span  shall  be  over  the  main  channel  of  the  river  and  not  Tees 
than  three  hundred  feet  in  length  :  And  provided,  also,  That  if  any  bridge  built  under 
this  act  shall  be  constructed  as  a  draw -bridge,  the  same  shall  be  constructed  as  a 
pivot  draw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  aecesaible 
and  navigable  point,  and  with  spans  of  not  less  than  one  hundred  and  sixty  feet  in 
leueth  in  the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and  the  next 
adjoining  span  or  spans  to  the  draw  shall  not  be  less  than  three  hundred  feet,  and 
the  head-room  under  such  span  shall  not  be  less  than  tdn  feet  above  local  high-water 
mark :  Provided^  also,  Thatrsaid  draw  shall  be  opened  promptly  upon  reasonable  sig- 
nal for  the  passing  of  boats ;  and  said  company  or  corporation  shall  maintain,  at  its 
own  expense,  from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as 
the  Light- House  Board  shall  prescribe :  Provided,  also,  That  aU  railway  companies  de- 
siring to  use  said  bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  in 
the  passage  of  the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof,  and 
of  all  the  approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall 
be  prescribed  by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of 
the  parties,  in  case  they  shall  not  agree. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  aud  directed,  upon  receiv- 
ing such  plan  and  map  and  other  information,  and  upon  being  satiiufted  that  the 
bridge  built  upon  such  plan,  with  such  accessory  works,  and  at  such  locality,  will 
conform  to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  ne  ap- 
proves the  same,  and  upon  receiving  such  notification  the  said  company  may  proceed 
to  an  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ; 
and  should  any  change  be  made  in  the  plan  of  the  bridge  or  accessory  works  dur- 
ing the  progress  of  the  work  thereon  such  change  shall  bo  subject  likewise  to  the  ap- 
proval of  the  Secretary  of  War;  and  in  case  of  any  litigation  arising  from  any  ob- 
struction or  alleged  obstracjtion  to  the  free  navigation  of  said  river,  caused  or  alleged 
to  be  caused  by  said  bridge,  the  case  may  be  brought  in  any  circuit  court  of  the 
United  States  or  any  district  court  of  the  Territory  of  Dakota,  within  whose  Jurisdic- 
tion any  portion  of  said  bridge  may  be  located. 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed  nnder 
this  act,  and  according  to  the  terms  and  limitaiions  thereot,  shall  be  lawful  struct- 
ures ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  aud  the  munitionsof  warof  the  United  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  railroads  or  publio  highways  leading  to  such  bridge, 
aud  said  bridge  shall  enjoy  the  rights  and  privileges  of  otheV  post-routes  in  the  United 
States ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
graph companies;  and  the  United  States  shall  have  the  right  of  way  across  said 
bridge  and  its  approaches  for  postal  telegraph  purposes. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  the  bridge  constructed  nn- 
der this  act  shall  have,  aud  be  entitled  to,  equal  rights,  and  privileges,  relative  to 
the  passage  of  railway  trains,  cars,  and  locomotives  oyer  the  same  aud  over  the  ap- 
proaches thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use;  and 
in  case  the  owner  or  owners  of  the  said  bridge  and  the  several  railroad  companies,  or 
any  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid, 
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and  npou  rales  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all 
such  matters  of  difference  between  them  shall  be  decided  by  the  Secretary  of  War 
upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  C).  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served; and  the  right  to  require  any  changes  iu  said  structure,  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  tho  Secretary  of  War  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Sbc.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge  herein 
authorized  be  not  commenced  within  one  year  and  completed  within  three  years  from 
the  date  thereof. 

Approved,  Angnst  6,  1888. 


AN  ACT  fo^ntinf;  to  the  Aberdeen,  Bismarck  and  Northwestern  Rail  vray  Company  the  rijzht  to  con- 
struct and  maintain  a  bridge  across  the  Missouri  River,  near  Winona,  JSmmons  CoQuty  Dakota. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepresentaiivee  of  the  United  States  of  America 
in  Congress  assemhledf  That  the  Aberdeen,  Bismarck  and  Northwestern  Railway  Com- 
pany, a  corporation  organized  under  the  laws  of  the  Territory  of  Dakota,  is  hereby  au- 
thorized to  construct  and  maintain  a  bridge  across  the  Missouri  River,  at  such  point 
as  may  be  hereafter  selected  by  said  corporation,  within  ten  miles  of  Winona,  Emmons 
Connty,  Dakota,  dne  regard  being  had  to  tho  public  convenience  and  welfare  and 
to  the  necessities  of  business  and  commerce ;  and  also  to  construct  accessory  works  to 
secure  the  best  practical  channel-way  for  navigation  and  to  confine  the  flow  of  tho 
water  to  a  permanent  channel  at  such  point ;  and  also  to  lay  on  and  over  such  bridge 
a  railway  track,  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be 
constructed  to  said  river  at  or  opposite  said  point;  and  said  corporation  may  construct 
and  maintain  ways  for  wagons,  carriages,  and  for  foot-passengers,  charging  and  re- 
ceiving reasonable  toll  therefor,  as  may  be  approved  from  time  to  time  by  the  Secre- 
tarv  of  War. 

Sec.  2.  That  the  said  bridge  shall  be  constructed  without  interference  with  the 
security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted ;  and  in  order  to  secure  that 
object  the  said  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  of  and  drawings  for  said  l^ridge,  and  a  map  of  the  proposed 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  such  proposed 
location,  the  topography  of  the  banks  of  the  river,  with  shore-lines  and  soundings, 
and  such  other  information  as  may  be  required  for  a  foil  understanding  of  tho  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  construction  of  said  bridge  shall  not  be  commenced :  Provided^  That  if  the 
said  bridge  shall  be  made  with  unbroken  and  continuous  spans,  it  shall  have  three  or 
more  channel-spans,  and  shall  not  be  of  less  elevation  in  any  caso  than  fifty  feet 
above  extreme  high- water  mark,  as  understood  at  the  point  of  location,  to  the  lower 
part  of  the  superstructure  of  the  bridge,  nor  shall  the  spans  of  said  bridge  be  less  than 
three  hundred  feet  in  length,  and  the  main  span  shall  be  over  the  main  channel  of 
the  river,  and  the  piers  or  the  said  bridge  shall  be  parallel  with  the  current  of  said 
river,  and  the  bridge  itself  at  right  angels  thereto :  And  provided.  alsOy  That  if  any 
bridge  built  under  this  act  be  constructed  as  a  draw-bridge,  it  shall  have  a  draw  over 
the  main  channel  of  the  river  at  an  accessible  and  navigable  point,  and  with  a  span 
or  spans  not  less  than  three  hundred  feet  in  length  in  the  clear,  and  no  river  spans  shall 
be  less  than  three  hundred  feet  in  length  in  the  clear,  and  the  head-room  under  such 
spans  shall  not  be  less  than  ten  feet  above  extreme  high- water  mark ;  and  the  piers  of 
said  bridge  shall  be  parallel  with  the  current  of  said  river,  and  the  bridge  itself  at 
right  angles  thereto,  that  said  draw  shall  be  opened  promptly  upon  reasonable  signal 
for  the  passing  of  boats,  barges  and  rafts,  and  said  corporation  shall  maintain,  at  its 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as 
the  Light-House  Board  shall  prescribe:  Provided alsOf  That  all  railroad  companies 
desiring  to  use  said  bridge  sh^ll  have  and  be  entitled  to  equal  rights  and  privileges 
in  the  passage  of  the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof,  and  of 
all  approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  pre- 
scribed by  the  Secretary  of  War,  in  case  the  parties  shall  be  unable  to  agree  upon 
the  same. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
ing such  plan  and  other  information,  and  upon  being  satisfied  that  a  bridge  so  built 
will  conform  to  the  requirements  of  this  act,  to  notiiy  the  company  that  he  approves 
of  the  same  |  and  upon  receiving  such  notification  the  said  company  may  proceed  to 
erect  said  bridge,  conforming  strictly  to  the  approved  pLm  and  location ;  and  should 
any  change  be  made  in  the  plan  of  the  bridge  or  accessory  worka  during  the  progress 
of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval  of  the 
Seoretary  of  War. 
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Sbc.  4.  That  said  bridge  and  accessory  works,  when  built  and  constrncted  nnder 
this  act  accordiDg  to  the  terms  and  limitations  thereof,  shall  be  lawful  strnctares ; 
aud  &iid  bridj2:e  shall  be  recognized  and  known  as  a  post-roate,  npon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  t  bu  transportation  over  the  railroads  leading  to  said  bridge ;  and  said  bridge  shall 
enjoy  the  rights  and  privUeges  of  other  post-routes  in  the  United  States;  and  Con- 
gress reserves  the  right  at  any  time  to  regulate  by  appropriate  legislation  the  charges 
for  freight  and  passengers  over  said  bridge. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal-telegraph 
lines  across  said  bridge  as  the  Government  may  construct  or  control ;  and  equal  privi- 
leges in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies. 

Skg.  G.  That  Congress  sh^l  have  power  at  any  time  to  alter,  amend,  or  repeal  this 
act,  so  as  to  remove  all  material  and  substantial  obstructions  to  the  navigation  of 
said  river  by  the  construction  of  said  bridge  and  its  accessory  works,  or  to  prevent 
such  obstruction ;  and  the  expense  of  altering  said  bridge  or  removing  such  obstruc- 
tions shall  be  at  the  expense  of  the  owners  of  such  bridge. 

Sec.  7.  That  this  act  shidi  be  null  and  void  if  actual  construction  of  the  bridge 
herein  autborizejd  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  6,  1888. 


AN  ACT  aothorizine  the  conBiraction  of  a  bridge  Over  the  Tenneeaeo  Birer  at  or  near  Itamb's 
Ferry,  Alabama,  and  for  other  parpoitea. 

Be  it  enacted  by  the  Senate  and  Honw  of  RepresentaUvee  of  the  United  States  of  America 
in  Congress  assembled^  That  it  shall  be  lawful  for  the  Cincinnati,  Nashville  and  Now 
Orleans  Railroad  Company  of  Alabama,  a  corporation  duly  and  legally  incorporated 
under  the  laws  of  the  State  of  Alabama,  its  successors  or  assigns,  to  construct  and 
maintain  a  bridge  over  the  Tennessee  River  at  or  near  Milton's  Bliiff  or  Lamb's  Ferry, 
Alabama.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
trains,  aud,  at  the  option  of  the  persons  by  whom  it  may  be  built,  may  be  used  for 
the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for 
foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved  from  time  to 
time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  aud  the  munitions  of  war  of  the  United  States,  or  pas.sengers  or  ft^ight 
pas«iing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroad  or  public  highways  leading  to  the  said  bridge;  and  it  shall  enjoy  the  rights 
and  privileges  of  other  post-roads  in  the  United  States ;  and  equal  privile^s  in  the 
use  of  said  bridge  shall  be  granted  to  all  telegraph  companies ;  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  postal-telegraph 
purposes. 

Sec.  3.  That  the  said  bridge  shall  be  constructed  as  a  draw-bridge,  the  draw  or 
pivot  pier  shall  be  at  such  point  in  the  channel  of  the  river  as  the  Secretary  of  War 
may  direct,  and  the  opening  or  passage-way  of  said  draw-pier  shall  be  so  protected 
and  arranged  that  water-craft  can  be  worked  through  it  at  any  and  all  times;  and 
the  draw-span  shall  not  be  of  less  width  than  the  widest  draw-spans  authorized  by 
Congress  for  any  bridge  on  the  Tennessee  River,  and  the  lowest  point  of  said  draw- 
span  shall  be  as  high  above  the  water  as  the  highest  draw-span  connected  with  any 
bridge  over  the  Tennessee  River,  and  the  piers  of  said  bridge  shall  be  parallel  with 
and  the  bridge  itself  at  riijht  angles  to  the  current  of  the  river :  Provided,  <U«o,  That 
said  draw  shall  be  opened  promptly  upon  reasonable  signal  ibr  the  passing  of  boats: 
and  said  company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  till 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light  House  Board  shall 
prescribe.  No  fridge  shall  be  erected  or  maintained  nnder  the  authority  of  this  act 
which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation  of 
said  river ;  and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of  the 
Secretary  of  War,,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such  ob- 
Htruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be  removed 
at  the  expense  of  the  owner  or  owners  of  said  bridge;  and  in  case  of  any  lit  illation 
arising  from  any  obstruction  or  alleged  obstruction  to  tb«  free  navigation  of  said  river 
caused  or  alleged  to  be  caused  by  said  bridge,  the  cause  may  be  brought  in  the  cir- 
cuit court  of  tiie  United  States  of  the  State  of  Alabama  in  whose  Jurisdiction  any 
portion  of  said  obstruction  or  bridge  may  be  located,  Protidedy  further,  That  nothing 
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in  this  act  shall  be  so  coostnied  as  to  repeal  or  modify  any  of  the  provisions  of  law 
now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt 
this  bridge  m>m  the  operation  of  the  same. 

Src.  4.  That  all  railroatl  companies  desiring  the  nse  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  traiuM 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  nse;  and  in  case  the^owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
apou  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  ot  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties.  • 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy ot  the  banks  of  the  river,  the  shore«lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  snch 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
snbjeet ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  tne  Sec- 
retary of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
snch  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Skc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorised  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  Angust  6,  1888. 


AN  ACT  to  aothorixo  the  oons  traction  of  a  railroad,  wagon,  and  foot-paaaenger  bridge  aoroaa  the 
Hillaboiouflh  Biver,  at  a  point  in  the  town  of  Vew  Smjma,  in  the  connty  of  Yoluaia  and  State  of 
Floiida. 

Bs  it  enacted  by  the  Senate  and  House  of  Bepresentativee  of  the  United  Statee  of  Amer- 
ica in  Congrese  oaaembM,* That  the  Atlantic  and  Western  Kailroad  Company,  a  corpo- 
ration organized  under  the  laws  of  the  State  of  Florida,  its  successors  and  assigns, 
be,  and  are  hereby,  authorized  to  construct  and  maintain  a  bridge,  and  approaches 
thereto,  over  the  Hillsborough  River,  in  the  county  of  Volusia,  State  of  Florida,  at 
the  most  accessible  point  on  said  river,  in  the  town  of  New  Smyrna,  in  said  county 
and  State.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
trains,  and,  at  the  option  of  the  corpor»tion  by  which  it  may  be  built,  may  be  used 
for  the  passage  of  wagons  and  vehicles  of  all  kinds  for  the  transit  of  animals  and  for 
foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved,  from  time  to 
time,  by  the  Secretary  of  War. 

Sbg.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  without  interfer- 
ence with  the  security  and  convenience  of  navigation  of  said  river ;  and  in  order  to 
secure  a  compliance  with  these  conditions  the  corporation^  previous  to  commencing 
the  construction  of  the  bridge,  shall  submit  to  the  Secretary  of  War  a  plan  of  the 
bridge  and  of  any  accessory  works,  together  with  a  detailed  map  of  the  river  at  the 
proposed  site  of  the  bridge  and  for  a  distance  of  a  mile  above  and  below  the  site,  to- 
gether with  all  other  information  touching  said  bridge  and  river  and  accessory  works 
as  may  be  deemed  requisite  by  the  Secretary  of  War  to  determine  whether  the  said 
bridge  when  built,  will  conform  to  the  prescribed  conditions  of  this  act :  Provided, 
That  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  said  river,  with 
clear  ojMinings  between  them,  the  axis  of  the  bridge  as  nearly  as  possible  at  right 
angles  thereto,  and  the  lowest  part  of  the  superstructure  at  least  six  feet  above  the 
level  of  the  water  at  its  highest  stage:  And  provided,  also,  That  any  bridge  built  un- 
der this  act  shall  be  constructed  as  a  pivot  draw -bridge,  with  a  draw  over  the  main 
channel  of  the  river  at  the  most  accessible  and  navigable  point,  and  with  spans  of 
not  less  than  one  hundred  feet  in  length  in  the  clear  on  each  side  of  the  central  or 
pivot-pier  of  the  draw,  and  with  the  piers  adjacent  to  the  draw  openings  provided 
with  suitable  guide  oribs  or  piers :  Provided  also,  That  said  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other 
signals  on  said  bridge  as  the  Light-House  Board  shall  pi-escribe. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
ing any  snch  plan  and  map  and  other  Informatiou,  and  upon  being  satisfied  that  a 
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bridge  bailt  on  Attcb  plan  and  witb  sncb  accmaory  works  and  at  Boeb  locality  will 
couJonu  to  tbe  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  ap- 
proves of  tbe  same ;  and  upon  receiving  sach  notification  tbe  said  company  may  proceed 
to  an  erection  of  said  bridge,  conforming  strictly  to  tbe  approved  plan  and  location, 
bnt  nntil  tbe  Secretary  of  War  approves  of  the  plan  and  location  of  said  bridge  ao4t 
accessory  works,  and  notifies  the  company  of  the  same,  tbe  bridge  shall  not  be  bnilt : 
and  should  any  change  be  made  in  the  plan  of  the  bridge  or  said  accessory  works 
during  the  progress  of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the 
approval  of  tbe  Secretary  of  War. 

Sec.  4.  That  any  bridge  and  accessory  works,  when  bo  lit  and  eonstraeted  under  this 
act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawful  structure ; 
and  said  bridge  shall  be  recognized  and  known  as  a  post>ronte,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails^  tbe 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroads  or  public  highways  leading  to  said  bridge ;  and 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  in  the  United 
States;  and  equal  privileges  m  the  use  of  said  bridge,  shall  be  granted  to  all  tele- 
ffraph  companies ;  and  the  United  States  shall  have  the  right  of  way  across  said 
bridge  and  its  approaches  for  postal-telegraph  purposes ;  and  Congress  leservea  tbe 
right  at  any  time  to  regulate  by  appropriate  legislation  tbe  charges  for  freight  and 
passengers  over  said  bridge. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  ba^e  and 
be  entitled  to  equal  rights  and  privileges  relative  to  tbe  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  use ;  and'  in  case  the  owner  or  owners  of  said  bridge,  and  tbe 
several  railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  nil  to  anee 
upon  the  sum  or  sums  to  be  paid,  and  upon  rales  and  conditions  to  which  each  wall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
tbe  Secretary  of  War  upon  the  bearing  of  tbe  allegations  and  proofs  of  the  parties. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  ezpresaly  re- 
served ;  and  the  right  to  require  any  changes  in  said  stractore,  or  entire  removal,  at 
the  expense  of  tbe  ownere  thereof,  whenever  Congress  shall  decide  that  the  public 
interests  require  it*,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
yeare  from  the  date  thereof. 

Approved,  August  6,  1888. 


AN  ACT  to  authorize  the  coDttroction  sad   BtinteDaiice  of  a  pfle  bridjue  over  the  HsBfav  Kver  at 
Daytona,  Tolaaia  Coonty.  Flonda. 


Be  it  etfocUd  bg  the  Senate  aad  Howm  o/  Kepre9emi0Hff  o/  the  United  ^alet  of  Jm 
in  Congrtm  wutembled^  That  to  the  Ualifaz  River  Bridge  and  Street  Railway  Company, 
a  body  corporate  existing  by  and  under  the  laws  of  the  State  of  florida,  ita  aocees- 
Bors  or  assij^DR,  is  granted  tbe  consent  of  the  Government  to  construct  and  maintain 
a  pile  bridge  provided  with  a  suitable  draw,  over  the  Halifax  River  at  Daytona, 
Vnlasia  Connty,  Florida,  to  be  nsed  for  the  passage  of  foot-passengen,  ^"'""a^ft^  and 
vehicles  of  all  kinds,  for  reasonable  rates  of  toll,  to  be  approved  from  time  to  time  by 
tbe  Secretary  of  War,  and,  at  tbe  option  of  the  company,  to  be  used  for  the  paaage 
of  railway  trains  and  street-cars. 

Sec.  2.  That  tbe  draw  of  said  bridge  shall  be  in  charge  of  some  person,  so  that  at 
all  times  tbe  same  may,  without  unnecessary  delay,  be  opened  tor  the  iisnaa^ii  of 
steam  and  sail  boats  or  other  water-craft  navigating  said  river,  and  said  company 
shall  msint.iin,  at  irs  own  expense,  such  lights  on  the.  bridge  as  may  be  icquired  by 
tbe  Light-Uonse  Board  for  the  safety  of  navigarion. 

Sec.  X  That  the  brid^  constrncted  under  this  act  shall  be  a  lawful  structure,  and 
shall  bo  recognizefl  and  known  as  a  post-route,  upon  which,  also,  no  higher  cbmige 
Hball  bo  made  for  tbe  traupmission  over  the  same  of  the  mails,  the  troops,  and  tbe 
ninnitionfl  of  war  of  the  United  States  than  other  persons  pay  lor  like  transportatioa ; 
and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  eom- 
panics,  aud  the  United  States  shall  have  the  right  of  a  way  for  postal  telegraph 
across  said  bridge,  and  all  railroad  companies  desiring  the  use  oi  said  bridge  shall 
have  and  be  entitled  to  eqnal  rights  and  privileges  relative  to  the  passage  of  railway 
trains  over  tbe  same,  and  over  the  approaches  thereto,  upon  the  paynent^of  a  rea- 
sonable compensation  for  snob  use ;  and  in  case  theewner  or  owners  of  said  bridge 
and  tbe  several  railroad  companies,  or  any  one  of  them,  desiring  soeh  use  ahidl  fail  to 
agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  oondittona  to  which  eaidi 
shall  conform  in  using  said  bridge,  all  matteia  at  issue  between  tbem  ahall  be  '^^ridirl 
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by  tbe  Seoretary  of  War  upon  hearinff  of  the  allegations  and  proofs  of  tbe  parties : 
Provided,  That  before  this  act  shall  take  effect  the  plans  theren>r  and  tbe  location  of 
said  bridge  shall  be  submitted  to  and  approyed  by  the  Seoretary  of  War,  and  the 
company  shall  farther  submit  to  him  a  detailed  map  of  the  river  at  the  proposed  site, 
and  for  one  mile  above  and  one  mile  below  the  same,  giving  the  topography  of  the 
banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength 
of  the  current  at  all  stages,  and  the  soundings  accurately  showing  the  bed  of  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and  shaU  fbmish  such  other  in- 
formation as  may  be  required  for  a  full  and  satisfactory  understanding  of  the  subject: 
Jnd  proeidid  further.  That  the  right  to  alter  or  amend  this  act,  so  as  to  prevent  or 
remove  all  material  obstructions  to  the  navigation  of  said  river,  is  hereby  expressly 
reserved,  and  all  changes  or  alterations  so  required  shall  be  made  at  the  expense  of 
the  parties  owning  or  controlling  said  bridge. 

Seo.  4.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year,  and  completed  within  three 
years,  from  the  date  thereof. 

Approved,  August  6,  1888. 


AN  ACT  to  aathorise  the  oonstraotion  of  a  railroad,  wagon,  and  footpaM«nffer  bridcoaoroM  tbe  Saint 
John's  Kiver,  between  De  Land  Landing  and  Lake  Monroe,  in  the  State  oi  Florida. 

Be  it  enacted  by  the  Senate  and  House  of  Repreeentaiivee  of  the  United  States  of  America 
n  Congress  assembled,  That  the  Atlantic  and  Western  Railroad  Company,  a  corpora- 
tion organized  under  the  laws  of  the  State  of  Florida,  its  successors  and  assigns,  be, 
and  are  hereby,  authorized  to  construct  and  maintain  a  bridge  and  approaches  thereto, 
over  the  Saint  John's  River,  in  the  State  of  Florida,  at  any  accessible  point  between 
De  Land  Landing  and  Lake  Monroe,  on  said  river.  Said  bridge  shall  be  constructed 
to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  corporation  by  ^ 
which  it  may  be  built,  may  be  used  fortne  passage  of  wagons  and  vehicles  of  all 
kinds,  for  the  transit  of  animals  and  for  foot  passeugers,  for  snch  reasonable  rates  of 
toll  as  may  be  approved,  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  without  interfer- 
ence with  tbe  security  and  convenience  of  navigation  of  said  river ;  and  in  order  to 
secure  a  compliance  with  these  conditions  the  corporation,  previous  to  commencing 
the  construction  of  the  bridge,  shall  snbmit  to  the  Secretary  of  War  a  plan  of  the  bridge, 
and  of  any  accessory  works,  together  with  a  detailed  map  of  the  river  at  the  proposed 
site  of  tbe  bridge  and  for  a  distance  of  a  mile  above  and  below  the  site,  together  with 
all  other  information  touching  said  bridge  and  the  river  and  accessory  works  as  may 
be  deemed  requisite  by  the  Secretary  of  War  to  determine  whether  the  said  bridge 
when  built  will  conform  to  the  prescribed  conditions  of  this  act :  Provided,  That  the 
piers  of  said  bridge  shall  be  parallel  with  the  current  of  the  river,  with  clear  openings 
between  them  and  the  axis  of  the  bridge  as  nearly  as  possible  at  right  angles  to  the 
current,  and  that  the  lowest  part  of  the  superstructure  of  the  bridge  shall  be  at  least 
four  feet  above  the  surface  of  the  river  at  its  highest  flood  stage,  and  with  the  piers 
adjacent  to  the  draw-span  provided  with  snitable  guide  piers  or  cribs :  And  provided 
also,  That  any  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw-bridge, 
with  a  draw  over  tbe  main  channel  of  tbe  river  at  an  accessible  and  navigable  point, 
and  with  spans  of  not  less  than  one  hundred  feet  in  length  in  the  clear  on  each  side 
of  the  central  or  pivot  pier  of  the  draw :  Provided  also.  That  said  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light  House  Board  shall  prescribe.  . 

Sec.  3.  That  all  railroad  companies  desiring  the  nse  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  the  approaches  thereto,  npon  payment  of  a  reasonable  compensa- 
tion for  such  nse ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  rail- 
road companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War,  npon  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  npon  receiv- 
ing any  such  plan  and  map  and  other  information  and  upon  being  satisfied  that  a 
bridge  built  on  snch  plan  with  such  accessory  works  and  at  such  locality  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  approves  the 
same,  and,  ui>on  receiving  such  notification,  the  said  company  may  proceed  to  an 
erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  but 
nntil  the  Secretary  of  War  approves  the  plan  and  location  of  said  bridse  and  acces- 
sory works  and  shall  notify  the  company  of  the  same,  the  bridge  shall  not  be  corn- 
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loeDced  or  bnilt ;  and  sbonld  any  change  be  made  in  the  plan  of  the  brid(;e  or  said 
accessory  works  during  the  progi-essof  the  work  thereon,  such  change  shall  be  snb- 
ject  likewise  to  the  approval  of  the  Secretary  of  War. 

Sec.  5.  That  any  bridge  and  accessory  works,  when  bnilt  and  constrnctcd  under 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a'  lawful  Htract- 
nre ;  and  said  bridee  shall  be  recognized  and  known  as  a  post-route,  upon  which  alao 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroads  or  public  highways  leading  to  «aid  bridge ;  aod 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-rontes  in  the  United 
States ;  and  equal  privileges  in  the  use  of  such  bridge  shall  be  granted  to  all  tele- 
graph companies;  and  i&  United  States  shall  have  the  right  of  way  across  a»id 
bridge  and  its  approaches  for  postal  telegraph  purposes ;  and  Congress  reserves  the 
right  at  any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight  and 
passengers  over  said  bridge. 

Sec.  f>.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  Secretary  of  War  shall  decide  that  the  pub- 
lic interests  require  it,  is  also  expressly  reswved. 

Skc.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  wifhin  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  6,  18>:^f<. 


AN*  ACT  to  anthorise  the  constraction  of  a  bridge  acroMi  the  Ooatanaala  River,  at  or  near  Some, 

Georgia. 

Be  it  enacted  hy  (he  Senate  and  House  of  Hepreseniaiiccs  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Chattanooga,  Rome  and  Columbus  Railroad  CompaDy, 
a  corporation  organized  under  the  laws  of  the  State  of  Georgia,  be,  and  tho  same  is 
hereby,  authorized  to  construct  and  maintain  a  bridge  across  tl^  Oostananla  River, 
and  approach<$8  to  said  bridge,  at  or  near  Rome,  in  the  county  of  Floy^,  and  State  of 
Georgia,  for  the  passage  of  railway  trains. 

Sec.  2.  Th/it  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States,  upon  which 
no  higher  charge  shall  be  made  for  the  traiismission  over  the  same  of  the  mail,  troops 
and  munitions  of  war  of  the  United  States,  or  for  through  railway  passengjers  or  freight 
passing  over  said  bridge,  than  the  rate  per  mile  -for  their  transmission  over  the 
railroiM  leading  to  said  oridgo ;  and  equal  privileges  in  the  use  of  ^aid  brid^  shall 
be  granted  to  all  telegraph  companies,  and  the  United  States  shall  have  the  right  of 
way  across  said  bridge  for  postal-telegraph  purposes ;  that  the  said  bridge  shall  be 
constructed,  either  by  draw, span,  or  otherwise,  that  a  free  and  unobstructed pasaa^- 
way  may  bo  secured  to  all  water-craft  navigating  sai^  river  at  the  point  atoreeaid : 
Provided,  That  if  said  bridge  authorized  to  be  cunstrncted  under  this  act  shall  be  con- 
structed as  a  draw-bridge,  tho  draw  shall  be  opened  promptly  upon  the  reasonable 
signals  for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall  maintain,  at 
its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as 
the  Light  House  Board  shall  prescribe. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  saiye,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
upon  tho  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  snail 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  loc  ated  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  tho  topography 
af  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
itiformatiou  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the  sub- 
ject :  an^  *:ntil  the  said  plan  and  location  of  the  bridge  are  approved  by  tho  Secretary 
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of  War  tbe  constraotion  of  Mid  bridge  shall  not  be  commenced ;  and  should  auy 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction,  such 
change  shall  be  subject  to  the  Secretary  of  War. 

Src.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
served; and  any  alterations  or  changes  that  may  be  required  by  the  Secretary  of 
War  in  the  bridge  constructed  under  this  act,  or  its  entire  removal  shall  be  made  by 
the  corporation  owning  or  controlling  the  same,  at  its  own  expense.  Fortherraorc, 
if  the  construction  of  said  bridge  shall  not  he  commenced  within  two  and  completed 
within  four  years  aft)9r  the  passive  of  this  act,  all  privileges  conferred  hereby,  and 
this  act,  shall  become  null  and  void. 

Approved,  August  6,  1888. 


'  ^'  ACT  aathorizioe  the  Hoaston,  Central  Arkansas  and  Northern  Railway  Company  to  constmot 
and  maintain  bridges  across  Bayoa  Bartholomew  and  across  Ooachita,  Bed,  Little,  and  Sabine 
Hirers  in  Louisiana. 

Be  it  enacted  &jr/  the  Senate  and  House  of  Bepresentatives  of  the  United  States  oj 
America  in  Congrese  assembtedj  That  the  Houston,  Central  Arkausasjand  Northern  Rail- 
roflkd  Company,  a  corporation  created  and  existing  nnder  and  by  virtue  of  the  laws  of 
the  States  of  Louisiana  and  Arkansas,  be,  and  is  hereby,  authorized  to  construct  and 
maintain  bridges  across  Bayon  Bartholomew,  Ouachita  River,  Little  River,  Red 
River,  and  Sabine  River,  in  the  State  of  Louisiana,  at  such  points  as  may  hereafter  be 
selected  by  said  railway  company  for  crossing  said  rivers  with  its  railroad  line.  Said 
bridges  shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and  at  the 
option  of  the  said  railway  company  by  whom  they  may  be  built,  may  be  used  for  the 
passage  of  wagons  and  vehicles  of  all  kinds,  for  tbe  transit  of  animals,  and  for  foot- 
passengers,  for  such  reasonable  rates  of  toll  as  may  be  fixed  by  said  railway  company, 
and  approved  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridges  built  under  this  act  and  subject  to  its  limitations  shall 
be  lawful  structures,  and  shall  be  recognized  and  known  as  post-routes,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridges, 
aud  they  shairenjoy  the  rights  aud  privilep^es  of  other  post-roads  in  the  United  States; 
and  equal  privileges  in  the  use  of  said  bridges  shall  be  granted  to  all  telegraph  oom- 
panies;  and  the  United  States  shall  have  the  right  of  way  across  said  bridges,  and  its 
approaches,  for  postal-telegraph  purposes. 

Sec.  3.  That  if  said  bridge  or  bridges  erected  and  maintained  under  the  authority 
of  this  act  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  bayou  or  river,  or  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 
such  navigation,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of  said 
bridge  or  bridges  to  be  made  as  will  effectually  obviate  surh  obstruction  ;  and  such 
alteration  shall  be  made  and  all  such  obstructions  be  removed  at  the  expense  of  the 
owner  or  owners  of  said  bridge  :  and  in  case  of  any  litigation  arising  from  any  obstruc- 
tion or  alleged  obstruction  to  tne  free  navigation  of  said  bayon  or  rivers,  or  either  of 
them,  the  case  may  be  brought  in  the  district  court  of  the  United  States  of  the  State 
of  Louisiana  in  which  any  portion  of  said  obstruction  or  bridge  may  be  located  :  Pro- 
videdj  That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of 
the  provisions  of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of 
rivers,  or  to  exempt  said  bridge  or  bridges  from  the  operation  of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridges  shall 
have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway 
trains  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use. 

Sec.  5.  That  the  bridge  or  bridges  authorized  to  be  constructed  under  tbU  act  shall 
be  built  and  located  nnder  and  subject  to  such  regulations  for  the  security  of  naviga- 
tion of  said  bayou  and  rivers  as  the  Secretary  of  War  shall  prescribe,  and  to  secure 
that  object  the  said  company  or  corporation  shall  submit  to  tbe  Secretary  of  War,  for 
his  examination  and  approval,  a  design  and  drawin^^  of  said  bridge  or  bridges,  aud  a 
map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the 
projposed  location  of  the  bridge  or  bridges,  the  topography  of  the  banks  of  the  bayou 
or  rivers,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rents at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the 
location  of  any  other  bridge  or  bridges,  aud  shall  furnish  such  other  iuformatio.i  an 
may  be  required  for  a  full  and  satisfiictory  understandiug  of  the  sultject;  and  until 
the  said  plans  and  location  of  the  bridges  are  approved  by  the  Secretary  of  War,  the 
bridge  or  bridges  shall  not  be  built,  and  should  any  change  bo  made  in  the  plau  of  the 
said  bridge  or  bridges  during  the  progress  of  constructioQ,  such  change  shall  be  sub* 
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Ject  to  the  approval  of  the  Secretary  of  War,  and  said  stmcture  or  stractnree  shall 
be  changed,  at  the  cost  and  expense  of  the  owners  thereof,  from  time  to  time  as  tiia 
Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and  convenient  navigation  of 
said  bayou  or  rivers. 

Seo.  6.  That  this  act  shall  be  nail  and  void  if  actual  constrnction  of  the  bridges 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  four  years 
from  the  date  thereof. 

Sbc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  August  6,  1888. 


hi 


AN  ACT  to  aathorise  the  If  aeon,  TasoalooM  and  Binninghun  Bailroad  Company  to  bnOd  biMIgM 
across  the  Black  Warrior  Biver  and  the  Tombigbee  Biver  in  AlaoanuL 

Be  it  enacted  by  the  Senate  and  House  of  Repreeentalives  ef  the  Unitfd  Statee  of  America 
in  Congrees  assembled,  That  the  Macon,  Tuscaloosa  and  Birmingham  Railroad  Com< 
•any,  a  corporation  created  and  existing  under  the  laws  of  Alabama,  be,  and  is 
oreby,  authorized  to  erect  and  maintain  bridges  across  the  Black  Warrior  River,  at 
or  near  Foster's  Ferry,  or  at  such  point  near  said  ferry  as  shall  be  selected  by  said 
railroad  company  for  crossing  said  river  with  their  railroad  line,  and  across  the  Tom- 
bigbee River  in  or  near  township  twelve,  at  such  poiut  as  shall  be  selected  by  said 
railroad  company  for  crossing  said  river  with  their  railroad  line,  the  said  bridges  to 
have  each  a  draw-span,  so  as  not  to  interfere  with  tlie  navigation  of  said  river:  Pro- 
videdf  That  any  bridge  constructed  under  this  act  and  according  to  its  limitatioba 
shall  be  a  lawful  structure,  and  shall  be  known  and  recognized  as  a  post-route,  and 
the  same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  i^nd  munitions 
of  war  of  the  United  States,  or  for  through  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  for  their  transportation  over  the  railroiwis  leading 
to  the  said  bridges,  and  equal  privileges  in  the  use  of  said  bridges  shall  be  granted 
to  all  telegraph  and  telephone  companies;  and  the  United  States  shall  have  the 
right  of  way  across  said  bridges  and  their  approaches  for  postal- telegraph  purposes. 

Sbo.  2.  That  the  plan  ana  location  of  said  bridges,  with  a  detailed  map  of  the 
rivers  at  the  proposed  sites  of  the  bridges  and  near  thereto,  exhibitinglhedepths  and 
and  currents,  shall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until 
he  approves  the  plans  and  locations  of  said  bridces  they  shall  not  be  built ;  but  upon 
the  approval  of  said  plans  by  the  Secretary  of  War  the  said  company  or  corporation 
may  proceed  to  the  erection  of  said  bridges  in  conformity  with  said  approved  plan, 
and  snould  any  change  be  made  in  the  plans  of  said  bridges  during  the  progress  of 
the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval  of  the  Sec- 
retary of  War.  And  there  shall  be  displayed  on  said  bridges  from  sunset  to  sunrise 
such  lights  or  other  signals  as  may  be  prescribed  by  the  Light-House  Boanl. 

Seo.  3.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
time;  and  that  if  at  any  time  navigation  of  said  rivers  shall  in  any  manner  be  ob- 
structed or  impaired  by  the  said  bridges,  the  Secretary  of  War  shall  have  authority, 
and  it  shall  be  his  duty,  to  require  the  said  railroad  company  to  alter  and  change 
the  said  bridges,  at  its  own  expense,  in  such  manner  as  may  be  proper  to  secure  free 
and  complete  navigation  without  impediment;  and  if  upon  reasonable  notice  to  said 
railroad  company  to  make  such  changes  or  improvements  the  said  company  fiiila  to 
do  so,  the  Secretary  of  War  shall  have  anthority  to  make  the  same  at  the  expanse 
of  said  company,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited ;  and  Con- 
gress shall  have  power  to  do  any  and  all  things  necessary  to  secure  the  free  naviga- 
tion of  the  said  rivers. 

Sec.  4.  That  this  act  shall  bo  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  not  commenced  within  two  years,  and  completed  within  four 
years,  from  the  date  thereof. 

Approved,  August  6,  18;:;8. 


AN  ACT  to  aatborixe  the  constrnction  of  a  bridge  across  the  Chattahoochee  River  in  the  State  af 

6eor;pa. 

Be  it  enacted  by  the  Senate  and  ffot^He  of  Representatives  of  the  United  Stat^  of  America 
in  Congress  as.^embled»  That  the  assent  of  Congress  is  hereby  given  to  the  Xmericos, 
Preston  and  Lumpkin  Railroad  Compauy,  an  organization  incorporated  under  the 
laws  of  the  State  of  Georgia,  its  successors  and  assigns,  to  constract  and  maintain  a 
bridge  ovsr  the  Chattahoochee  River  in  the  State  of  Georgia. 
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8bg.  2.  That  said  bridge  shall  be  bailt  and  located  under  andsabject  to  sach  regii- 
lations  for  the  secarity  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  eeoure  that  object  said  company  or  corporation  shall  submit  lo  the 
Secretary  of  War  a  design  and  drawings  of  said  bridge,  for  his  examination  and  ap- 
proval»  and  a  map  of  its  location,  and  shall  f  Ornish  such  other  information  as  ma^  be 
required  for  a  fall  and  satisfactory  understanding  of  the  subiect,  and  in  all  things 
shall  be  sabjoctto  such  rules  and  regulations,  as  may  be  prescribed  by  the  Secretary  of 
War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secretary 
of  War  said  bridge  shall  not  be  commenced  or  built ;  and  should  any  change  be  made 
in  the  plan  of  satd  bridge,  during  the  progress  of  the  work  of  construction,  such 
change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  any  brldse  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  iM>st-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  tbe  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroc^s  or  public  highways  leadine  to  said  bridge ;  and  they  shall  eojoy  the  righto 
and  privileges  of  other  post-roads  of  the  United  States,  and  equal  privileges  in  the 
use  of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United  States 
shall  have  the  right  of  way  across  said  bridge  and  its  approacnes  for  postal  t<elegrapli 
purposes :  Provided  alao.  That  other  railroad  companies  shall  have  the  right  to  run 
their  oars  over  said  bridge,  upon  such  just  and  reasonable  terms  as  may  be  agreed 
upon  by  them  and  the  corporation  owning  or  controlling  said  bridge,  and  if  the  parties 
cannot  agree,  then  the  terms  shall  be  determined  by  tne  Secretary  of  War. 

Sec.  4.  That  the  right,  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
pnblic  interest  req^uires  it,  is  also  expressly  reserved. 

Sec.  5.  That  this  act  shall  be  null  and  Toid  if  actual  construction  of  tbe  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  6, 1888. 


AN  ACT  to  aathoriie  the  oonstraotloii  of  a  bridge  aoross  the  Alabama  Blver. 

Be  it  enacted  by  the  Senate  and  Houm  of  Bepreaentativee  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Alabama  Great  ]^orthwestem  Railway  Company,  a 
corporation  existing  under  the  laws  of  the  State  of  Alabama,  and  having  authority 
to  build  its  line  of  railroad  from  a  point  in  the  State  of  Alabama,  at  or  near  Mont- 
gomery through  the  State  of  Alabama  to  a  point  at  or  near  the  town  of  Tuscaloosa, 
111  said  State,  oe,  and  is  hereby,  authorized  to  construct  and  maintain,  for  the  purpose 
of  making  a  more  perfect  connection  of  its  said  line,  the  following  railroad  bridge,  to 
be  used  by  it,  its  successors  or  assigns,  for  railway  purposes,  over  the  rivers  and  at 
the  localities  named  following,  that  is  to  say,  across  the  Alabama  River  near  the  city 
of  Montgomery,  in  the  State  of  Alabama,  at  the  most  suitable  and  convenient  point 
within  ten  miles  of  said  city  of  Montgomery. 

Sec.  "i.  That  any  bridge  built  under  -this  act  shall *be  constructed  and  built  with- 
out inteiierence  with  the  security  and  convenience  of  navigation  of  said  river,  beyond 
what  is  necessary  to  carry  into  effect  the  rights  and  privileges  hereby  granted ;  and  in 
order  to  secure  a  compliance  with  these  conditions,  the  corporation,  previous  to  com- 
mencing the  construction  of  the  said  bridge,  or  of  the  accessory  works,  in  the  booms, 
dikes,  or  piers  designed  to  secure  the  best  practical  channel-way  for  navigation  and 
confine  the  flow  of  the  water  to  a  permanent  channel,  and  for  the  guiding  of  steam- 
boats and  rafts  safely  through  the  drawn  spans  at  said  point,  shall  submit  to  the  Secre- 
tary of  War  a  plan  of  the  oridge  and  of  such  accessory  works,  together  with  a  de- 
tailed map  of  tbe  river  at  the  proposed  site  of  the  bridge,  and  for  a  distance  of  a  mile 
above  and  below  the  site,  together  with  all  other  information  touching  said  bridge 
and  river  and  accessory  works  as  may  be  deemed  requisite  by  the  Secretary  of  War 
to  determine  whelftier  the  said  bridge,  when  built,  will  conform  to  the  prescribed 
conditions  of  this  act;  that  as  nearly  as  practicable,  the  said  bridge  shall  be  at  right 
angles  to,  and  the  piers  parallel  with,  the  current  of  said  river ;  and  should  it  be 
found  hereafter  that  the  said  bridge  or  accessory  works  interfere  with  the  security 
and  convenience  of  navig;ation  of  said  river  beyond  what  is  necessary  to  carry  into 
effect  the  rights  and  privileges  hereby  granted,  by  reason  of  any  defect  or  failure  iu 
the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  are  designed, 
it  sh£^l  be  the  duty  of  the  Secretary  of  War  to  require  the  necessary  changes  to  be  made 
therein  in  the  interest  of  navigation,  at  the  expense  of  the  owners :  Providedy  Ihat  as 
to  any  bridge  built  under  this  act,  if  the  said  bridge  shall  be  made  with  unbroken 
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and  coDtiiiuouB  spanii,  it  shall  be  of  each  elevation  abore  extreme  high  water  nwrlEY 
aa  anderstood  at  the  point  of  location,  to  the  lowest  part  of  the  snpeTstruetare  of  the 
bridge,  and  the  spans  of  said  bridfi^e  shall  be  of  sooh  width  as  may  be  preaoribed  bj- 
the  Secretary  of  War :  And  provided  alao,  That  if  any  bridge  bnilt  nnder  this  act  shall 
be  coustrncted  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot  draw-bridge 
with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  navigable  point, 
and  with  spans  of  snch  width  and  elevation  above  extreme  high  water  at  the  point  of 
location  as  may  be  required  by  the  Secretary  of  War:  Provided,  also.  That  said  draw 
shall  be  opened  promptly  npon  reasonable  signal  for  the  passing  of  boats ;  and  said 
company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  till  soniisey 
such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board  shall  preecribe: 
Provided,  al80,  That  any  railroad' companies  desiring  to  use  said  bridge  shall  have  and 
be  entitled  t.o  equal  rights  and  privileges  in  the  passage  of  the  same,  and  in  the  use  at 
the  machinery  and  fixtures  thereof,  and  of  all  the  approaches  thereto,  under  and  apon 
such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War  npon  hear- 
ing the  allegations  and  proofs  of  the  parties  in  case  they  shall  not  agree. 

§EC.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiving 
any  such  plans  and  map  and  other  information,  and  npon  being  satisfied  that  a  bridge 
bnllt  on  such  plan  and  with  snch  accessary  works,  and  at  snch  locality  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  ho  approves  the 
same ;  and  npon  receiving  such  notification  the  said  company  may  proceed  to  an  erec- 
tion of  Aaid  bridge,  conforming  strictly  to  the  approved  {dan  and  location,  bat  antil 
such  notification  has  been  received,  the  bridge  shall  not  be  commenced  or  bnilt; 
should  any  material  change  be  made  in  the  plan  cf  the  bridge  or  said  accessory  works, 
during  the  progress  of  the  work  thereon,  such  change  shall  be  likewise  subject  to  the 
approval  of  the  Secretary  of  War.  The  Secretary  may  at  any  time,  when  in  his  jodg- 
ment  necessary,  require  the  company  owning  or  controlling  said  bri'lge  to  change  the 
same  iu  any  respect,  or  to  entirely  remove  the  structure,  all  such  changes  or  the  en- 
tire removal  to  be  at  the  expense  of  said  company,  and  if  refusal  shall  be  made  to  com- 
ply with  his  requirements  the  Secretary  of  War  shall  cause  such  changes  to  be  made, 
or  the  entire  removal  of  said  bridge,  and  to  cause  proceedings  to  be  instituted  in  the 
name  of  the  United  States  in  the  District  court  of  the  United  States  In  whose  terri- 
torial Jurisdiction  said  bridge  or  any  part  thereof  is  located,  for  the  purpose  of  recov- 
ering from  the  parties  owning  said  bridge  the  amount  expended  iu  such  changes  or 
removal,  together  with  all  costs  of  such  litigation. 

Sec.  4.  That  any  bridge  and  accessory  works  when  bnilt  and  constructed  under  this 
act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawful  strncture,  and 
said  bridge  shall  oe  recognized  and  known  as  a  post-route,  npon  which  also  no  higher 
charge  shall  be  made  for  the  transmission  over  the  same  of  tne  mails,  the  troops,  and 
the  munitions  of  war  of  the  United  States  than  the  tAte  per  mile  paid  for  the  trans- 
portation over  the  railroads  or  public  highways  leading  to  said  bridge;  and  said 
bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  in  the  United  States ; 
and  Congress  reserves  the  right  at  any  time  to  regulate  by  appropriate  legislation  the 
charges  for  freight  and  passengers  over  said  bridge. 

Sec.  5.  The  United  States  shall  have  the  right  way  for  postal-telegraph  across  said 
bridge,  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph 
companies. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Skc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  expressly  reserved. 

A^pproved,  August  6, 1883. 


AN  ACT  to  authorize  the  conatrnction  of  bridjcos  acroBS  the  Flint  aad  Chattahoochee  Rivers. 

Jie  it  enacted  hif  the  Senate  and  Home  of  Bepresentatioett  of  the  United  State8  of  Amer- 
ica in  Congress  assenihledf  That  the  Alabama  Midland  Railway  Company,  a  corporation 
existing  nnder  the  laws  of  Ocorgia  and  Alabama,  and  having  authority  to  build  its  line 
of  railroad  from  a  point  in  the  State  of  Georgia,  at  or  near  Bainbridge,  to  and  into 
the  State  of  Alabama,  to  a  point  at  or  near  Montgomery,  the  capital  of  said  State  of 
Ahibama,  be,  and  is  hereby,  authorized  to  construct  and  maintain,  for  the  purpose  of 
makiug  a  more  perfect  connection  of  its  said  line,  the  following  railroad  bridges,  to 
be  used  by  it,  its  successors  or  assigns,  for  railway  purposes,  over  the  rivers  and  at 
the  localities  uaracd  ibliowing,  that  is  to  say:  across  the  Flint  Hiver  near  the  city  of 
Bainbridge,  in  the  States  of  Georgia,  at  the  most  suitable  and  convenient  point  within 
one  mile  of  said  city  of  Batnbridgo,  and  across  the  Chattahoochee  River,  at  or  near 
the  town  of  Gordon,  in  the  State  olf  Alabama,  at  the  most  suitable  and  convenient 
place  and  within  five  miles  of  said  town  of  Gordon. 
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Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  and  built  without 
interference  with  the  security  and  convenience  of  navigation  of  said  rivers,  or  either 
of  them,  beyond  what  is  necessary  to  carry  into  effect  tne  rights  and  privileges  here- 
by granted ;  and  in  order  to  secure  a  compliance  with  these  conditions,  the  corpora- 
tion, previous  to  commencing  the  construction  of  the  bridges,  or  of  the  accessory 
worKs  in  the  booms,  dikes,  or  piers  designed  to  secure  the  best  practical  •chanuef- 
way  for  navigation  and  confine  the  flow  of  the  water  to  a  permanent  channel,  and  for 
the  guiding  of  steam-boats  and  rafts  safely  through  the  draw-spans  at  said  point, 
shall  submit  to  the  Secretary  of  war  a  plan  of  the  bridge  and  of  such  accessory  works, 
together  with  a  detailed  map  of  the  river  at  the  proposed  site  of  the  bridge  and  for 
a  distance  of  a  mile  above  and  below  the  site,  together  with  all  other  information 
touching  said  bridge  and  river  and  accessory  works  tis  may  be  deemed  recjuisite  by  the 
Secretary  of  War  to  determine  whether  the  said  bridge,  when  built,  will  conform  to 
the  prescribed  conditions  of  this  act ;  that  as  nearly  as  practicable  the  said  bridge 
shall  be  at  right  angles  to,  and  the  piers  parallel  with,  the  current  of  said  river;  and 
should  it  be  found  hereafter  that  the  said  bridge  or  accessory  works  interfere  with 
the  security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted,  by  reason  of  any  defect  or 
failure  in  the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  are 
designed,  it  shall  be  the  duty  of  the  Secretary  of  War  to  require  the  necessary 
changes  to  be  made  therein  in  the  interest  of  navigation,  or  its  entire  removal,  at  the 
expense  of  the  owners;  and  if  any  litigation  shall  be  necessary  to  collect  from  such 
owners  the  expense  of  making  the  necessary  changes  in  said  bridge,  or  of  its  entire  re- 
moval, the  same  shall  be  had  in  the  district  court  of  the  United  States  in  whose  ter- 
ritorial jurisdiction  said  bridge  or  any  part  thereof  is  located :  rrovided,  That  as  to 
any  bridge  built  under  this  act,  if  it  be  made  with  unbroken  and  continuous  spans  it 
shall  be  of  such  elevation  above  extreme  high  water,  as  understood  at  the  point  of 
location,  to  the  lowest  part  of  the  superstructure  of  the  bridge,  as  the  Secretary  of 
War  may  prescribe,  and  the  spans  of  said  bridge  shall  also  be  of  such  width  as  may 
be  required  by  the  Secretary  of  War  in  the  interests  of  navigation :  And  provided  also, 
That  if  any  bridge  built  under  this  act  shall  be  constructed  as  a  draw-bridge,  the 
same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main  channel 
of  the  river,  at  an  accessible  and  navigable  point,  and  with  spans  of  such  height 
above  extreme  high-water  mark  at  the  point  of  location,  and  such  width,  as  may  be 
prescribed  by  the  Secretary  of  War  in  considering  the  requirements  of  navigation  : 
Froviiledf  aho.  That  said  draw  shall  be  opened  promptly  upon  reasonable  signal  for 
the  passing  of  boats;  and  said  company  or  corporation  shall  maintain,  at  its  own 
expense,  from  sunset  till  sunrise,  such  lights  or  otiier  signals  on  said  bridge  as  the 
Light-Honse  Board  shall  pre8cril)e:  Provided,  also,  That  any  railroad  companies  de- 
siring to  use  said  bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges 
in  the  passage  of  the  same  and  in  the  use  of  the  machinery  and  fixtures  thereof  and  of 
all  the  approaches  thereto  under  and  upon  such  terms  and  conditions  as  shall  be  pre- 
scribed by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of  the 
parties  in  case  they  shall  not  agree. 

Skc.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
ing any  such  plans  and  map  and  other  information,  and  upon  being  satisfied  that  a 
bridge  built  on  such  j^lan  and  with  such  accessory  works,  and  at  such  locality  will 
conform  to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  ho  ap- 
proves the  same ;  and  upon  receiving  such  notification  the  said  company  mav  proceed 
to  an  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location  ; 
but  until  such  notification  has  been  received  the  bridges  shall  not  be  commenced  or 
built,  and  should  any  material  changes  be  made  in  the  plan  of  the  bridge  or  said  ac- 
cessory works,  during  the  progress  of  the  work  thereon,  such  change  shall  be  like- 
wise subject  to  the  approval  of  the  Secretary  of  War. 

Skc.  4.  That  any  bridge  and  accessory  works  when  built  and  constructed  under 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawful  struct- 
ure; and  said  bridge  shall  be  recognized  and  kuown  as  a  post-route,  upon  which  also 
no  higher  charge  shall  be  maile  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  railroads  or  public  highway  leading  to  said  bridge ; 
and  said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  in  the  United 
States ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  gran  ted  to  all  telegraph 
companies;  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
purposes  across  said  bridge  and  its  approaches;  and  Congress'reserves  the  right  at 
any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight  and  passengers 
over  said  bridges. 

Sbc.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  threo 
years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  expressly  reserved. 

Approved,  August  6, 1888. 
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AK  ACT  to  aaUtorixe  the  constmctioB  of  a  bridge  acrois  the  MiMOnri  BiTor  and  to  eatabliah  it  as  a 

post-road. 

Be  it  enuoM  by  the  Senate  and  House  of  Repreeeniaiives  of  ike  United  Staiee  of  America 
in  Congress  assembled^  That  it  Bball  be  lawful  for  the  Chicago,  Oquawka  aud  Kauaas 
City  Short  Line  Railway  Company,  a  corporation  organ izfMl  under  the  laws  of  the 
Btate  of  lUiuoifi,  or  it«  Baccessora  or  aaaigns,  to  couHtruct  a  bridge  acroea  the  Misaouri 
Kiver  at  a  point  opposite  or  nearly  opposite  the  town  of  Parkville,  in  the  State  of 
Miaaouri ;  that  said  bridge  may  be  conatructed  for  railway  and  postal  service,  with 
single  or  double  tracks  for  railway  traffic,  and  which  shall  be  nnder  the  oonditious 
and  limitations  hereinafter  specified. 

Sec.  2.  That  said  bridge  sliali  not  interfere  with  the  free  navigation  of  said  river 
beyond  what  may  be  necessary  to  carry  into  effect  the  rights  and  privileges  herein 
granted ;  and  in  case  of  any  litigation  arising  under  the  provisions  of  this  act  such 
Jltigation  may  be  tried  and  determined  by  the  circuit  of  the  United  States  within 
whoso  jurisdiction  said  bridge  or  any  part  thereof  is  located. 

Sec.  3.  That  the  bridge  hereby  autnorized  to  be  constructed  mnst  be  constnicted 
as  a  high  bridge  with  unbroken  and  continuous  spans  having  at  least  one  channel- 
snan  of  not  less  than  four  hundred  feet  clear  channel- way  and  all  other  spans  over 
the  water-way  to  have  a  clear  channel-way  of  not  less  than  three  hundred  feet ;  and 
all  spans  shall  have  a  clear  head-room  of  not  less  than  fifty  feet  above  high-water 
mark. 

Skc.  4.  That  any  bridge  constructed  under  this  act  shall  be  a  lawful  structure,  and 
shall  be  known  as  a  post-road,  aud  the  same  is  hereby  declared  to  be  a  post- road,  over 
which  no  higher  charge  shall  be  made  for  the  transportation  of  mails,  troops,  aud  inani- 
tions of  war  of  the  Government  of  the  United  Statcis  or  for  passenger  or  freight 
passing  over  the  same  than  the  rate  per  mile  charged  for  their  transportation  over 
the  railroad  or  public  highways  leading  to  the  said  bridge,  and  equal  privileges  in 
the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies.  The  United  states 
shall  also  have  the  right  of  way  over  said  bridge  for  postal  telegraph  pur[>ose8. 

Sec.  «5.  That  all  railway  companies  desiring  to  use  said  bridge  shall  be  entitled  to 
equal  rights  and  privileges  in  using  the  same,  including  the  majohinery  and  fi^xtures 
thereto  belonging,  and  also  the  approaches  thereto,  upon  such  terms  and  conditions  as 
shall  be  prescribed  by  the  Secretary  of  War  upon  hearing  the  allegations  and  proofs 
of  the  parties  in  interest,  in  case  the  parties  in  interest  shall  not  be  able  to  agi*ee  upon 
such  terms  and  conditions. 

Sec.  6.  That  the  said  railway  company,  before  entering  npon  the  construction  of 
said  bridge,  shall  submit  to  the  Secretary  of  War  plans  and  drawings  of  such  struct- 
ure, together  with  a  map  of  the  location  thereof  for  one  mile  above  and  one  mile 
below  said  location,  giving  the  topography  of  the  banks  of  the  river,  the  shore-lines 
at  high  and  low  water,  the  direction  and  stre  n^th  of  the  current  of  said  river  at  all 
stages  of  water,  showing  also  the  bed  of  the  river  and  the  channel,  with  such  other 
and  further  information  as  the  Secretary  of  War  may  require,  which  said  drawings 
and  other  information  aforesaid  shall  be  examined  by  him,  and  if  he  shall  approve 
the  same  he  shall  so  notify  the  said  railway  company  of  such  approval,  and  therefrom 
said  company  may  proceed  to  the  erection  of  said  bridge.  The  Secretary  of  War  may 
make  sucn  alterations  in  such  plans  as  he  may  deem  necessary  to  the  better  protection 
of  navigation,  and  such  alterations  shall  be  adopted  by  said  railway  company.  The 
said  railway  company  may  at  any  time  make  any  alterations  deemed  advisable  to  be 
made  in  said  bridge,  but  must  iirst  submit  such  proposed  alterations  to  the  Secretary 
of  War,  and  his  approval  shall  he  first  had  before  they  shall  be  authorized  or  made. 

Sec.  7.  That  the  said  bridge  herein  authorized  to  be  constructed  shall  be  so  kept 
and  managed  at  all  times  as  to  afford  proper  means  and  ways  for  the  passage  of 
vessels,  barges,  or  rafts  under  it  both  by  day  and  night.  There  shall  be  displayed  ou 
said  bridge  from  sunset  to  sunrise  such  lights  aud  signals  as  may  be  directed  \>y  the 
Light-House  Board.  And  such  changes  may  be  made  from  time  to  time  in  the  struct- 
ure of  said  bridge  as  the  Secretary  of  War  may  direct,  at  the  expense  of  said  railwa^v* 
in  order  the  more  eifecfually  to  preserve  the  free  navigation  of  said  river,  or  the  said 
strnctnre  shall  be  altogether  removed  if  in  the  judgment  of  the  Secretary  of  War  the 
public  good  may  re<inire  such  removal,  and  withont  expense  or  charge  to  the  United 
States. 

Sec.  8.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorize<l  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  August  7, 1888. 
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AN  ACT  to  anthorise  the  constraction  of  abridge  aoroes  the  Tennemee  River  at  or  near  CnoxTille, 

Tenneaaee. 

Be  it  enacted  by  the  Senate  and  Rouee  of  Representatives  of  the  United  States  of  America 
in  Congress  assembUd,  That  the  Knoxville  Southern  Railroad  Compa  y,  a  corporatiuu 
organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  authurized  to 
constrnct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  River, 
in  or  within  two  miles  of  the  oity  of  Knoxville,  Tennessee.  Said  bridge  shall  be  con- 
structed to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  cor- 
poration by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehi- 
cles of  all  kinds,  for  the  transit  of  auimals,  and  for  foot  passengers,  for  reasonable 
rates  of  toll,  to  be  fixed  by  said  company  ;  and  the  Secretary  of  War  shall  have  the 
right,  from  time  to  time,  to  revise,  prescribe,  and  determine  such  rates  or  tolls. 

Skc.  2  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be  a 
lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  en- 
joy the  rights  and  privileges  of  other  post-roads  in  the  United  States,  and  the  same 
IS  nereby  declared  to  be  apost-ronte,  upon  which  also  no  higher  charge  shall  be  made 
for  the  transmission  over  the  same  of  the  mail,  trooi>s,  and  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  for  their  transmission  over  the  railroad  leading 
to  said  bridge,  and  equal  privileges  m  the  use  of  said  bridge  shall  be  granted  to  all 
telegraph  companies,  and  the  United  States  shall  have  the  right  of  w^y  across  said 
brioge  for  postal  telegraph  purposes ;  that  the  said  bridge  shall  be  so  constructed, 
either  by  draw-span  or  otherwise,  that  a  free  and  unobstructed  passage-way  may  be 
•  secured  to  all  water-craft  navigating  said  river  at  the  point  aforesaid:  Frovidcdf  That 
if  said  bridge,  authorized  to  be  constructed  under  this  act,  shall  be  constructed  as  a 
draw-bridjo^e,  the  draws  shall  be  opened  promptly  upon  the  reasonable  signals  for  the 
pttosage  of  boats  or  vessels;  and  said  corporation  shall  maintain  at  its  own  expense, 
from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House 
Board  shall  prescribe. 

Sbc.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  aud  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  use;  aud  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  snms  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  saicl 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  the  topog- 
raphy 01  the  banks  of  the  river,  the  shore-lines  at  high  and  low  wat«r,  the  direction 
and  strength  of  the  cnrrent  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  famish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  plan  and  location  of  the  bridge  are  approveil  by  the  Sec- 
retary of  War  the  constraction  of  said  bridge  shall  not  be  commenced  ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  constrn<^tiuu, 
such  change  shall  be  submitted  to  and  subject  to  the  approval  of  the  Secretary  of 
War. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
served ;  and  any  alterations  or  changes  that  may  be  required  by  the  Secretary  of  War 
in  the  bridge  constructed  nnder  this  act,  or  its  entire  removal  shall  be  made  by  the 
corporation  owning  or  controlling  the  same,  at  its  own  expense.  Fntherniore,  if  the 
construction  of  said  bridge  shall  not  be  commenced  within  two  and  completed  within 
four  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and  this  act, 
shall  become  null  aud  void. 

Approved,  August  9,  IQS6, 


AN  ACT  to  authorize  the  constirnctioQ  and  maiotcnance  of  a  railroad  bridge  by  the  Birniingham.  At- 
lantic and  Air  Line  Railroad  and  Banking  and  Navigation  Company  across  the  Oconee  Kiver  in 
Laarena  County,  State  of  Georgia. 

Be  it  en4icted  b^  the  Senate  and  Bouse  of  Representatives  of  the  United  Slates  of  America 
in  Congress  assembled^  That  the  Birmingham,  Atlantic  and  Air  Line  KuWro.-Kl  and 
Banking  and  Navigation  Company,  a  corporation  under  the  laws  of  Georgia,  be,  and 
the  said  corporation  is  hereby,  authorized  and  permitted  to  construct  and  maintain 
a  railroad  bridge  across  the  Oconee  River  at  or  near  the  city  of  Dublin,  iu  the  county 
of  Laarens,  in  the  State  of  Georgia. 
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Skc.  2.  That  said  bridge  shall  be  constructed  and  bailt  without  material  interfer- 
QQce  with  the  security  and  convenience  of  the  navij^ation  of  said  river,  beyond  what  is 
necessary  to  carry  into  effect  the  rij^hts  and  privileges  hereby  granted  ;  and  in  order 
to  secure  that  object  the  said  company  or  corporation  shall  submit  to  the  Secretary  of 
War,  for  his  examination  and  approval,  a  plan,  design,  and  drawings  of  the  bridge 
and  a  map  of  location,  giving  for  the  space  of  one  mile  above  and  one  mile 'below 
the  proposed  location,  the  topography  of  the  banks  of  the  river,  the  shore- lines  at 
high  and  low  water,  the  direction  and  strength  of  the  currents  at  all  stages,  and  the 
soundings,  accurately  showing  the  bed  of  the  stream,  the  location  of  any  other  bridge 
or  bridges,  and  shall  furnish  such  other  infonnation  as  may  be  required  for  a  fall  and 
satisfactory  understanding  of  the  subject,  aud  until  the  said  plan  and  location  of  the 
bridge  are  approved  by  the  Secretary  of  War  the  constructicm  of  said  bridge  shall 
not  be  commenced :  Provided^  That  said  bridge  shall  be  built  with  draw -spans  giving 
eighty  feet  clear  width  at  low  water  on  either  side  of  the  pivot  pier  in  main  channel 
and  that  the  draw  shall  be  opened  promptly  upon  reasonable  signal  for  the  pasaage 
of  boats,  barges,  and  rafts,  and  in  no  case  shall  unnecessary  dt^lay  occnr;  and  said 
company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  till  son  rise, 
such  lights  or  other  signals  on  said  bridge  as  the  Light  House  Board  shall  prescribe. 

Skc.  3.  That  the  Secretary  of  War  is  authorized  and  directed,  upon  receiving  such 
plan,  map,  and  other  inforniation,  upon  being  satisfied  that  the  bridge  bnilt  upon 
such  plan  and  with  snch  accessory  works  and  at  such  locality  will  conform  to  the 
prescribed  conditions  of  ibis  act,  to  notify  said  company  or  corporation  that  he  ap- 
proves the  same ;  and  upon  receiving  kucIi  notification  said  company  or  corporation 
may  proceed  to  the  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan 
ana  location ;  and  should  any  change  be  made  in  the  plan  of  the  bridge  or  said  ac- 
cessory works  during  the  progress  of  the  work  thereon,  such  change  shall  be  likewise 
subject  to  the  approval  of  the  Secretary  of  War ;  and  in  case  of  any  litigation  arising 
from  any  obstruction  or  alleged  obstruction  to  the  free  navigation  of  said  river, 
cansed  or  alleged  to  be  cauHcd  by  said  bridge,  the  case  may  be  bronght  in  the  circnic 
court  of  the  United  States  within  whose  jurisdiction  said  bridge  or  any  part  thercsof 
is  located. 

Skc.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed  nnder 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawful  strnct- 
tires ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  niaile^ 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  for  passengers  and 
freight  passing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  trans  {lor  tat  ion 
over  the  railroads  or  public  highways  leading  to  said  brid<;e,  and  said  bridge  shall 
enjuy  the  rights  and  privileges  of  other  post-routes  in  the  United  States. 

Skc.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal-tele- 
graph lines  across  said  bridge  as  the  Government  may  construct  or  control,  and  equal 
privileges  in  the  use  of  said  bridge  shall  bo  granted  to  all  telegraph  comi>aniea. 

Skc.  6.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
rompensation  for  such  nso;  and  in  case  the  owner  or  owners  of  sai'l  bridge  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  eon- 
form  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  aud  proofs  of  the  parties:  Pr»- 
rided  that  the  provisions  of  section  four  in  regard  to  charges  for  passengers  and  freight 
across  said  bridge  shall  not  govern  the  Secretary  of  War  in  determining  any  question 
arising  as  to  the  sum  or  sums  to  be  paid  to  the  owners  of  said  bridge  by  said  compa- 
nies for  the  use  of  said  bridge. 

Skc.  7.  That  the  Secretary  of  War  may  at  any  time  cause  the  owners  of  said  bridge 
to  alter  the  same  so  as  to  prevent  or  remove  all  material  and  substantial  obstructions 
to  tlie  navigation  of  6ai<l  river  by  the  ctinstruction  of  said  bridge  and  ite  accessory 
works;  and  the  expense  of  altering  said  bridge  or  removing  such  obstruction,  shall 
be  borne  by  the  owners  of  or  persons  con  trolling  such  bridge. 

Sec.  8.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  anthorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  9,  1886. 


AN  ACT  authorizing;  the  cnnstructifm  of  a  brf(l«!e  across  tho  Miasoari  River,  at  or  near  the  city  of 

.riiitlHtnouth.  Xebrnska,  aud  for  other  i)iirpo.se«. 

Be  it  enacted  by  the  Senate  and  House  of  Jlepreseiitatirvs  of  the  United  States  of  Awicrica 
in  Congress  assembled,  That  the  Iowa  and  Nebraska  Bridge  Company,  a  corporation 
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organized  nnder  the  laws  of  the  State  of  Nebraska,  its  snccessoiB  or  assigns,  is  hereby 
authorized  to  construct,  maintaiu,  and  operate  a  bridge  across  the  Missouri  River,  at 
or  near  the  city  of  Plattsmouth,  in  the  county  of  Cass  and  State  of  Nebraska,  and  at 
such  poiut  as  may  be  hereafter  selected  by  said  corporation,  its  successors  or  assigns, 
and  at  least  one-third  of  a  luile  from  any  other  bridge,  as  shall  best  promote  the  public 
convenience  and  welfare,  and  the  necessities  of  business  and  commerce,  and  also  to 
construct  and  maintain  the  accessory  works  necessary  to  secure  the  best  practicable 
channel- way  for  navigation  and  to  coutine  the  flow  of  water  to  a  permanent  channel 
at  such  point ;  and  said  cor|)oration,  its  successors  or  assigns,  shall  construct  and  main- 
tain ways  on  said  bridge  for  carriages,  wagons,  and  foot-passengers,  and  may  charge 
and  receive  snob  reasonable  toll  therefor  as  may  be  approved  from  time  to  time  by  the 
Secretary  of  War:  Providedf  That  said  bridge  may  be  constructed,  maintained,  and 
used  also  for  the  safe  and  convenient  passage  of  cable  and  street  cars. 

Skc.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibitiug  the  depths  and  cur- 
rents, shall  be  submitted  to  the  Secretary  of  War,  for  his  approval,  and  until  he  ap- 
prove the  plan  and  location  of  said  bridge  the  construction  shall  not  be  commenced ; 
but  uiKJU  tne  approval  of  said  plan  by  the  Secretary  of  War,  the  said  company  or  corpo- 
ration may  proceed  to  the  construction  of  said  bridge  in  conformity  with  said  approved 
plan;  and  &ouId  any  change  be  made  in  the  plan  of  said  bridge  during  the  progress 
of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval  of  the  Sec- 
retary of  War. 

Sec.  3.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed  under 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawful  structures; 
and  said  bridge  shall  be  recognized  and  known  as  a  post-route  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  w«ir  of  the  United  States,  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroads  or  public  highways  leading  to  said  bridge;  and 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  of  the  United 
States;  and  Congrens  reserves  tbe  right  at  any  time  to  regulate  by  appropriate  legis- 
lation the  charges  for  freight  and  passengers  over  said  bridge.  The  United  States 
shall  have  the  right  of  way  for  postal  telegraph  across  said  bridge,  and  equal  privi- 
leges in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies:  Provided 
aUOy  That  the  said  bridge  may  be  used  by  all  railroad  companies  for  the  passage  of 
their  cars  over  the  same,  upon  such  terms  as  may  be  fixed  by  said  company  or  com- 
panies and  the  corporation  owning  or  controlling  said  bridge,  and  if  they  cannot  agree, 
then  the  charges  for  the  use  of  said  bridge  by  such  other  company  or  companies  shall 
be  established  by  the  Secretary  of  War,  after  hearing  the  parties. 

Src.  4.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
time ;  and  if  at  any  time  navigation  of  tne  said  river  shall,  in  the  opinion  of  the  Sec- 
retary of  War,  be  in  any  manner  obstnicted  or  impaired  by  the  said  bridge,  the  Sec- 
retary of  War  shall  have  authority,  and  it  shall  be  his  duty,  to  require  the  said  cor- 
poration, its  successors  or  assigns,  to  alter  and  change  the  said  bridge,  at  its  or  their 
own  expense,  in  such  manner  as  may  be  proper  to  secure  free  and  complete  naviga- 
tion without  impediments;  and  if  upon  reasonable  notice  to  said  incorporation,  to 
make  such  changes  or  improvements  the  said  corporation  fails  to  do  so,  the  Secretary 
of  War  shall  have  authority  to  make  the  same  at  the  expense  of  said  corporation,  or 
to  remove  said  bridge,  the  amount  thereof  to  be  recovered  by  the  United  States,  by 
suit  in  the  United  States  circuit  court  within  whose  jurisdiction  the  bridge  or  any 
part  of  it  may  lie,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited;  and 
Congress  shall  have  power  to  do  any  and  all  things  necessary  to  secure  the  free 
navigation  of  said  river. 

Src.  5.  That  unless  the  construction  of  said  bridge  be  commenced  within  one  year 
aud  completed  within  three  years  after  the  passage  of  this  act,  all  privileges  conferred 
hereby  shall  become  null  and  void. 

Approved,  August  9,  1B88. 


AN  ACT  to  provide  for  the  enUrgfement  of  the  dimensiona  of  the  wharf  of  Fortresfl  Monroe. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to 
cause  the  plans  and  specitications  under  whioh  cou tract  has  been  entered  into  by  the 
United  States  for  the  construction  of  an  iron  wharf  at  Fortress  Mouroe,  Virginia,  to 
be  amended  and  changed  so  as  to  require  all  bearing  piles  and  floor  beams  of  said 
wharf  to  be  of  iron  or  steel  instead  of  wood,  and  to  enlarge  the  dimensions  of  the  said 
wharf  as  designed,  and  make  such  other  modifications  in  the  plans  and  specifications 
as  may  be  i*eqnired  to  meet  the  necessities  of  commerce,  for  which  purpose  the  sum 
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of  seventy- five  thoasand  dollars,  or  so  mnch  thereof  as  may  be  neoessaryi  to  be  im- 
mediately available,  be,  and  the  same  is  hereby,  appropriated  out  of  any  money  in 
the  Treasury  not  otherwise  appropriated. 
Approved,  Aognst  10,  188d. 


AN  ACT  malcing  appropriatlonB  for  the  eonitniction,  repab',  and  preservation  of  certain  pnblk 
worka  on  rivers  and  harbors,  and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  Americm 
in  Congress  assembledf  That  the  following  suuis  of  money  be,  and  are  hereby,  appro- 
priated, to  be  paid  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  t« 
be  immediately  available,  and  to  be  expended  under  the  direction  of  tne  Secretary  of 
War,  for  the  conRtruction,  completion,  repair,  and  preservation  of  the  public  works 
hereinafter  named: 

Improving  harbor  at  Rockland,  Maine:  Continuing  improvement,  thirty  thoasand 
dollars. 

Improving  breakwater  at  the  mouth  of  Saco  River,  Maine :  Continuing  improve- 
ments and  repairs,  twelve  thousand  Ave  hundred  dollars. 

Improving  harbor  at  York,  Maine :  Continuing  improvement,  ten  thousand  dollars. 

For  commencing  the  construction  of  a  breakwater  from  Mount  Desert  to  Porcupine 
Island,  Maine,  fifty  thousand  dollars. 

Improving  harbor  at  Portland,  Maine  :  Continuing  improvement,  forty  thousand 
dollars. 

Improving  harbor  at  Camden,  Maine,  five  thousand  dollars. 

Improving  harbor  at  Back  Cove,  Portland  Harbor,  Maine:  Continuing  improve- 
ment, twenty-five  thousand  thousand  dollars. 

Improving  harbor  at  Rockport,  Maine,  ten  thousand  dollars. 

Improving  harbor  at  Portsmouth,  New  Hampshire:  Continuing  improvement  fifteen 
thousand  dollars. 

Improving  harbor  of  refuge  at  Little  Harbor,  New  Hampshire:  Continuing  improve- 
ment on  the  enlarged  plan,  twenty  thousand  dollars. 

Improving  harbor  at  Burlington,  Vermont:  Continuing  improvement,  thirty-five 
thousand  dollars. 

Improving  the  channel  between  the  islands  of  North  Hero  and  South  Hero,  Lake 
Champlain,  Vermont,  ten  thousand  dollars. 

Improving  harbor  at  Gordon's  Landing,  Lake  Champlain,  Vermont:  Continuing 
improvement,  ten  thounand  dollars. 

improving  harbor  at  Boston,  Massachusetts:  Continuing  improvements,  one  hun- 
dred and  twenty-five  thousand  dollars ;  one-half  of  which  shall  be  used  in  widening 
the  main  ship  channel  at  the  *' upper  and  lower  middle;''  and  so  much  thereof  as 
may  be  necessary  may  be  expended  in  extending  the  sea-wall  at  Gallnp's  Island. 

Improving  harbor  at  Lynn,  Massachusetts:  Continuing  improvement,  ten  thousand 
dollars;  a  part  of  which  may,  in  the  discretion  of  the  Secretary  of  War,  be  used  at 
the  Point  of  Pines  and  in  the  western  channel  leading  thereto,  and  a  portion  in  the 
basin  enclosed  by  the  wharves  of  said  city  of  Lynn. 

Improving  harbor  at  Nantucket,  Massachusetts:  Continuing  improvement,  twenty- 
thousand  dollars. 

Improving  harbor  at  Newbury  port,  Massachusetts:  Continuing  improvement, 
twenty-five  thousand  dollars. 

Improving  harbor  at  Plymouth,  Massachusetts :  Continuing  improvement,  six 
thouHand  dollars;  a  part  of  which  may,  in  the  discretion  of  the  Secretary  of  War,  be 
a|)piied  to  the  improvement  in  said  harbor  of  Goose  Point  Channel  t^  the  port  of 
Kingston  and  North  Plymouth. 

Improving  harbor  at  Provmcetown,  Massachusetts :  To  complete,  seven  thousand 
dollars. 

Improving  harbor  at  Scitaate,  Massachusetts:  Continuing  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Gloucester,  Massachusetts:  Dredgine  Harbor  Cove  and  re- 
moving led^e  and  boulders  obstructing  the  approach  to  the  wharves  between  Harbor 
Cove  and  Pew  Wharf,  ten  thousand  dollars. 

Improving  harbor  at  Wareham,  Massachusetts:  Continuing  improvement,  four 
thousand  dollars. 

Improving  harbor  at  New  Bedford,  Massachusetts,  ten  thousand  dollars. 

Improving  harborat  Hingham,  Massachusetts:  Continuing  improvement,  five  thou- 
sand dollars,  a  part  of  which  may,  in  the  discretion  of  the  Secretary  of  War,  be  ap- 
plied to  straighten  the  channel  from  the  wharf  to  the  end  of  Ragged  Island. 

Improving  harbor  at  Winthrop,  Miussachusetts:  For  dredging,  one  thousand  dol- 
lars. 
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Improving  harbor  at  Hyauaia,  Massacliasetts :  Continoing  improvement,  ten  thou- 
sand doilara. 

Improving  harbor  at  Vineyard  Haven.  Maesachasetts:  For  protection  of  Chops  at 
the  month  of  the  harbor,  twenty-iive  thousand  dollars. 

Improving  harbor  at  Wellfleet,  Massachnsetts,  seven  thousand  dollars. 

Improving  national  harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Massachusetts:  Con- 
tinuing improvement,  one  hundred  thousand  dollars. 

Improving  harbor  at  Manchester,  Massachusetts,  two  thousand  five  hundred  dol- 
lars. 

Improving  harbor  at  Block  Island,  Rhode  Island :  Continuing  improvement,  fifteen 
thousand  dollars;  of  which  sum  six  thousand  dollars  are  for  tbe  inner  harbor,  four 
thousand  dollars  for  breakwater,  and  five  thc)usand  dollars  for  removing  sand  bar  at 
entrance  of  harbor. 

Improving  harbor  at  Newport,  Rhode  Island:  Continuing  improvement,  twelve 
thousand  dollars. 

Improving  harbor  at  Bridgeport,  Connecticut;  Continuing  improvement^  ten  thou- 
sand dollars;  and  the  Secretary  of  War  is  authorized  to  expend  such  portion  of  said 
sum  as  he  may  deem  advisable  above  the  bridges  across  the  stream  emptying  into  said 
harbor. 

Improving  harbor  at  Black  Rock,  Connecticut :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  breakwater  at  New  Haven,  Connecticut:  Continuing  improvement, 
seventy-five  thousand  dollars;  and  the  Chief  of  Engineers  may,  if  deemed  necessary, 
relocate  the  western  breakwater;  and  the  Secretary  of  War  is  authorized,  in  his  dis- 
cretion, to  expend  any  portion  of  said  sum  in  commencing  its  construction. 

Improving  narbor  at  New  Haven,  Connecticut :  Continuing  improvement,  fifteen 
thonsaLd  dollars. 

Improving  harbor  at  Norwalk,  Connecticut:  Continuing  improvement,  twenty- 
eight  thousand  dollars;  twenty-five  thousand  dollars  of  which  pliall  be  expended  in 
dredging  and  deepening  the  channel  in  the  lower  harbor  up  to  Wilson's  Point. 

Improving  harbor  at  Stonington,  Connecticut:  Eight  thousand  dollars. 

Improving  harbor  at  Stamtord,  Connecticut :  Continuing  improvement,  five  thou-  ' 
sand  dollars. 

Improving  harbor  at  Five  Mile  River,  Connecticut:  Five  thousand  dollars. 

Improving  harbor  at  Milford,  Connecticut:  To  complete  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Buffalo,  New  York :  Continuing  improvement,  two  hundred 
and  twenty-five  thousand  dollars. 

Improving  Buttermilk  Channel,  New  York :  Continuing  improvement,  one  hundred 
thousand  dollars. 

Improving  harbor  at  Sheepshead  Bay,  New  York :  Continuing  improvement,  five 
thousand  dollars. 

Improving  breakwater  at  Rouse's  Point,  New  York:  Continuing  improvement, 
thirteen  thousand  five  hundred  dollars. 

Improving  harbor  at  Canarsie  Bay,  New  York :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  harbor  at  Charlotte,  New  York:  Continuing  improvement  and  repairs, 
forty-five  thousand  dollars. 

Improving  harbor  at  Dunkirk,  New  York :  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  harbor  at  Flushing  Bay,  New  York :  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  channel  at  Gowanns  Bay,  New  York:  Continuing  improvement,  by 
deepening  to  twenty-one  feet  mean  low  water  and  widening  the  channel  to  four 
hundred  feet  on  the  northerly  side  fh)m  the  foot  of  Percival  street,  along  the  wharves 
to  the  twenty-three  feet  curve,  opposite  the  entrance  to  the  Erie  Basin,  sixty  thou- 
sand dollars. 

Improving  harbor  at  Great  Sodus  Bay,  New  York:  Continuiug  improvement, 
twenty-four  thousand  dollars. 

Improving  harbor  at  Little  Sodus  Bay,  New  York :  Continuing  improvement,  six- 
tc^tiu  thousand  dollars.  And  the  engineer  in  charge,  with  the  approval  of  the  Secre- 
tary of  War,  may  use  such  part  of  this  appropriation  for  dredging  and  deepening 
the  channel  and  harbor,  as  he  may  deem  proper. 

Improving  harbor  at  Greenport,  New  York:  Continuing  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Oak  Orchard,  New  York:  Continuing  improvement  and  re- 
pairs, six  thousand  dollars. 

Improving  harbor  at  O^densburgh,  New  York,  including  the  clearing  out  of  the 
Oswegatchie  River:  Continuing  improvement,  fifteen  thousand  dollars. 

Improving  harbor  at  Olcott,  New  York :  Contiuuiug  luiprovement.  five  thousand 
dollars. 
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Improving  harbor  at  Oswego,  New  York:  Contiuaing  improYement  aud  repairs, 
one  hundred  thousand  dollars ;  of  which  fifteen  thousand  dollars  shall  be  used  in 
removing  the  east  breakwater  at  the  month  of  tbe  river. 

Improving  harbor  at  Plattsburgh,  New  York:  To  complete  improvement,  seven 
thousand  dollars. 

Improving  harbor  at  Rondout,  New  York :  To  complete  improvement,  five  thoa- 
sand  dollars. 

Improving  harbor  at  Sackett's,  New  York :  Continuing  improvement,  two  thoosand 
dollars. 

Improving  Tonawanda  Harbor  and  Niagara  River,  New  York,  as  per  report  of  en- 
gineer in  charge,  dated  December  twenty-nine,  eighteen  handred  and  eighty-seveu, 
one  hundred  thousand  dollars. 

Improving  New  York  Harbor,  New  York :  Continuing  improvement,  three  hundred 
and  eighty  thousand  dollars. 

Improving  harbor  at  Saugerties,  New  York :  Continuing  improvement,  twelve  thon- 
sand  dollars. 

Improving  harbor  at  Wilson,  New  York :  Continaing  improvement,  five  thousand 
dollars. 

Improving  harbor  at  Port  Chester,  New  York :  Continuing  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Glen  Cove,  New  York,  twenty  thousand  dollars. 

Improving  harbor  at  New  Rochelle,  New  York:  Contiuning  improvement,  the  bal- 
ance remaining  on  hand  from  former  appropriations  to  be  expended  in  pursuance  of 
the  project  adopted  in  eighteen  hundred  and  seventy -one. 

Improving  channel  between  Stateu  Island  and  the  New  Jersey  shore,  New  York  and 
New  jersey :  Continuing  improvement,  by  dredging  fifteen  thousand  dollars. 

Improving  Arthur  Kill,  between  Stateu  Island  and  the  New  Jersey  shore,  New  York 
and  New  Jersey :  Dredging  and  straightening  channel  near  Stat<en  Island  bridge,  aud 
removing  the  point  of  land  westerly  of  same,  ten  thousand  dollars. 

Improving  harbor  at  Raritan  Bay,  New  Jersey:  Continuing  improvement,  twenty- 
five  thousand  dollars. 

Improving  harbor  at  Erie,  Pennsylvania:  Continuing  improvement,  twenty-three 
thousand  dollars. 

For  tbe  preservation  and  protection  of  the  peninsula  of  Presqne  Isle,  Erie  Harbor, 
Pennsylvania,  as  recommended  by  the  Chief  of  Engineers,  January  thirteenth,  eighteen 
hundred  aud  eighty-five,  and  in  accordance  with  such  plans  as  the  Secretary  of  War 
may  prescribe,  sixty  thousand  dollars. 

Improving  the  harbor  of  Philadelphia:  For  the  removal  of  Smith's  Island,  and 
Windmill  Island,  in  the  State  of  Pennsylvania,  and  Petty's  Island,  in  the  State  of 
New  Jersey,  or  such  parts  of  them  and  the  shoals  adjacent  thereto  as  may  be  required, 
and  for  the  improvement  of  the  harbor  between  the  cities  of  Philadelphia,  Pennsyl- 
vania, and  Camden,  New  Jersey,  five  hundred  thousand  dollars :  Providtd,  That  no 
part  of  this  sum  shall  be  expended  until  the  title  to  the  lands  forming  said  islands 
shall  be  acquired  and  vested  in  the  United  States  without  charge  tp  the  latter  beyond 
three  hundred  thousand  dollars  of  the  sum  herein  appropriated. 

Improving  ice-harbor  at  Marcus  Hook,  Pennsylvania:  Continuing  improvement, 
fifteen  thousand  dollars. 

Improving  Delaware  Breakwater,  Delaware:  Continuing  improvement,  one  hun- 
dred thoussnd  dollars. 

Improving  ice-harbor  at  New  Castle,  Delaware:  Continuing  improvement,  seven 
thousand  five  hundred  dollars. 

Improving  harbor  at  Wilmington,  Delaware:  Continuing  improvement,  thirty  thou- 
sand dollars. 

Improving  harbor  at  Baltimore,  Maryland :  Contiuning  improvement,  and  widening 
channel  to  six  hundred  feet,  three  hundred  thousand  dollars. 

Improving  harbor  at  Breton  Bay,  Maryland :  Continuing  improvjement,  three  thou- 
sand dollars. 

Improving  harbor  at  Cambridge,  Maryland,  five  thonsand  dollars. 

Improving  harbor  at  Norfolk  and  it«  approaches,  Virginia :  Continuing  improve- 
ment, fifty  thousand  dollars. 

Improving  approach  to  Norfolk  Harbor,  and  the  UniBed  States  navy -yard  at  Norfolk, 
Virginia:  Continuing  improvement  between  Lambert's  Point  and  Fort  Norfolk,  ten 
thonsand  dollars ;  and  the  balance  of  one  hundred  and  nine  thonsand  dollars  of  former 
appropriations  made  under  this  head  and  available  July  first,  eighteen  hundred  and 
eighty-seven,  is  hereby  authorized  to  be  expended  according  to  the  modified  plan  of 
the  engineer  in  charge. 

Improving  harbor  at  Beaufort,  North  Carolina :  Continuing  improvement,  thirty- 
five  thousand  dollars. 

Improving  the  inland  water-way  between  Beaufort  and  New  River,  North  Carolina : 
Continuing  improvement,  five  thousand  dollars. 
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Improving  the  inland  water-way  between  New  Berne  and  Beaufort,  North  Carolina  : 
Continuing  improyeiuent,  tiffceen  thonnand  dollars. 

Improving  harbor  at  Charleston,  including  Snllivan's  Island,  South  Carolina:  Con- 
tinuing improvements,  three  hundred  and  fifty  thousand  dollars,  of  which  five  thou- 
sand dollars  may  be  expended  on  Mount  Pleasant  shore  of  inner  harbor  of  Charles- 
ton, South  Carolina. 

Improving  harbor  at  Georgetown,  South  Carolina :  Continuing  improvement,  seven 
thousand  five  hundred  dollars. 

Improving  Wiuyaw  Bay,  South  Carolina  :  Continuing  improvement,  one  hundred 
thousand  dollars.  The  Secretary  of  War  is  authorized  and  directed  to  appoint  a 
board  of  three  engineer  officers  of  the  United  States  Army,  whose  duty  it  shall  be  to 
examine  the  plan  submitted  by  Captain  William  H.  Bixby,  United  States  Army  En- 
gineers, under  date  of  January  thirty-first,  eight<een  hundred  and  eighty-five,  for  the 
improvement  of  said  bay.  The  said  board  shall  report  to  the  Secretary  of  War,  who 
shall  lay  its  report  before  Congress  at  its  next  session,  with  the  views  of  himself  and 
the  Chief  of  Engineers  of  the  United  States  Army  thereon:  Providedf  That  nothing 
herein  contained  shall  be  construed  to  prevent  the  expenditure  of  this  appropriation. 

Improving  harbor  at  Brunswick,  Georgia:  Continuing  improvement,  thirty-five 
thousand  dollars. 

Improving  Cumberland  Sound,  Georgia  and'Florida :  Continuing  improvement,  one 
hundred  and  twelve  thousand  five  hundred  dollars. 

Improving  harbor  at  Savannah,  Gtorgia :  To  complete  existing  project,  one  hun- 
dred and  eighty  thousand  dollars. 

Improving  harbor  at  San  Augustine,  Florida,  thirty-five  thousand  dollars.  The 
Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  engineer  officers 
of  the  United  States  Army,  whose  duty  it  shall  be  to  examine  into  the  expediency  of 
further  improving  the  harbor  of  San  Augustine,  Florida,  upon  the  plan  submitted  by 
Lieutenant  William  M.  Black,  United  States  Army  Engineers,  under  date  of  Decem- 
ber twelfth,  eighteen  hundred  and  eighty-seven.  The  said  board  shall  report  to  the 
Secretary  of  War^  who  shall  lay  its  report  before  Cocgress  at  its  next  session,  with  the 
views  of  himself  and  the  Chief  of  Engineers  of  the  United  States  Array  thereon. 

Improving  harbor  at  Apalachicola  Bay,  Florida:  Continuing  improvement,  twenty 
thousand  dollars. 

Improving  harbor  at  Cedar  Keys,  Florida :  Continuing  improvement,  seven  thon- 
sand  five  hundred  dollars. 

Improving  harbor  at  Peusacola,  Florida:  Continuing  improvement,  thirty-five 
thousand  dollars. 

Improving  harbor  at  Tampa  Bay,  Florida,  from  outer  bar  to  Mangrove  or  Bushy 
Point,  twenty- five  thousand  dollars. 

Improving  entrance  to  harbor  at  Key  West,  Florida,  twenty-five  thousand  dollars. 
The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  engi- 
neer oflicers  of  the  United  States  Army,  whose  dnty  it  shall  be  to  examine  into  tbe 
expediency  of  further  improving  the  entrance  to  the  harbor  at  Key  West,  Florida, 
upon  the  plan  submitted  by  Lieutenant  William  M.  Black,  Unit-ed  States  Army  En- 
gineers, under  date  of  May  thirty-first, eighteen  hundred  and  eighty-seven;  the  said 
Board  shall  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before  Congress 
at  its  next  session,  together  w^ith  the  views  of  himself  and  the  Chief  of  Engineers  of 
the  United  States  Army  thereon. 

Improving  harbor  at  Mobile,  Alabama:  Continuing  improvement,  on  enlarged  proj- 
ect for  securing  a  channel  twenty-three  feet  deep  and  two  hundred  and  eighty  feet 
wide,  two  hundred  and  fifty  thousand  dollars. 

Improving  harbor  at  Biloxi  Bay,  Mississippi :  Continuing  improvement,  eighteen 
thousand  five  hundred  dollars. 

Improving  Aransas  Pass  and  Bay  np  to  Rockport  and  Corpus  Christi,  Texas:  Con- 
tinuing improvement,  one  hundred  thousand  dollars. 

Improving  Brazos,  Santiago  Harbor,  Texas:  Continuing  improvement,  twenty-five 
thousand  dollars. 

Improvement  of  entrance  to  Galveston  Harbor,  Texas :  Continuing  improvement, 
five  hundrod  thousand  dollars. 

Improving  Sabine  Pass,  and  Blue  Buck  Bar, Texas:  Continuing  improvement,  two 
hundred  and  fifty  thousand  dollars. 

Improving  ship-channel  in  Galveston  Bay,  Texas,  from  Morgan's  Cut  to  Bolivar 
Channel:  Continuing  improvement,  one  hundred  thousand  dollars. 

Improving  harbor  at  Ashtabnla,  Ohio :  Continuing  improvement,  twenty-five  thou- 
sand dollars. 

Improving  harbor  at  mouth  of  Black  River, Ohio:  Continuing  improvement,  ton 
thousand  dollars. 

Improving  harbor  at  Cleveland,  Ohio:  Continuing  improvement  on  the  last  plan 
projected,  one  hundred  thousand  dollars. 

Improving  harbor  at  Faiq>ort,  Obio:  Continuing  improvement,  ten  thousand  dol- 
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Ian;  of  which  bo  mnch  as  may  be  necessary  may  be  expended  in  deepening  the  riTor. 
That  the  owners  of  dock  property  aba t ting  on  Grand  River,  at  the  mopth  thereof, 
shall  have  the  right  to  load  and  unload  coal,  ore,  and  other  freight  over  so  much  of 
the  east  Government  pier  as  lies  north  of  the  present  low-water  mark,  under  such 
limitations  as  to  time  and  use  as  shall  be  approved  by  the  Secretary  of  War,  on  the 
payment  of  such  compensation  as  the  Secretary  of  War  shall  determine. 

Improving  harbor  at  Huron,  Ohio:  Continuing  improvement,  six  thousan  ddollara. 

Improving  harbor  at  VermiUion,  Ohio:  For  preservation  of  piers,  one  thousand 
dollars. 

For  ice-harbor  at  the  mouth  of  Muskingum  River,  Ohio:  To  complete,  sixty  thou- 
sand dollars. 

Improving  harbor  at  Port  Clinton,  Ohio:  Continuing  improvement,  five  thousand 
dollars. 

Improving  harbor  at  Sandusky,  Ohio :  Continuing  improvement  by  a  straight  chan- 
nel from  Sandusky  City  to  the  entrance  of  Sandusky  Bay,  pursuant  to  the  last  plan 
of  the  engineers,  forty  thousand  dollars;  of  which  five  thousand  dollars,  or  so  much 
as  may  be  necessary,  may  be  used,  in  the  discretion  of  the  Secretary  of  War,  in  im- 
proving the  old  channel. 

Improving  harbor  at  Toledo,  Ohio :  Continuing  improvement  of  the  Maumee  River, 
by  a  straight  channel,  pursuant  to  the  last  plan  of  the  engineer  in  charge,  one  hundred 
and  fifty  thousand  dollars. 

Improving  harbor  at  Toledo,  Ohio:  For  clearing  the  old  channel,  five  thousand 
dollars. 

Improving  outer  harbor  at  Michigan  City^  Indiana:  Continuing  improveraeut, 
ninety  thousand  dollars. 

To  complete  inner  harbor  at  Michigan  City,  five  thousand  dollars. 

Improving  harbor  at  Calumet,  Illinois :  To  complete  improvement,  twenty  thou- 
sand four  hundred  dollars. 

Improving  harbor  at  Chicago,  Illinois:  Continuing  improvement,  two  handred 
thousand  dollars. 

Improving  harbor  at  Waukegan,  Illinois:  Continuing  improvement,  twenty-five 
thousand  dollars. 

Improving  harbor  at  Charlevoix  and  entrance  to  Pine  Lake,  Michigan,  twelve  thou- 
sand five  hundred  dollars. 

Improving  harbor  at  Cheboygan,  Michigan :  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  harbor  at  Frankfort,  Michigan :  Continuing  improvement,  eight  thou- 
sand dollars. 

Improving  harbor  at  Grand  Haven,  Michigan:  Continuing  improvement,  twenty- 
five  thousand  dollars. 

Improving  harbor  of  refuge  at  Grand  Mara  is,  Michigan  :  Continuing  improvement, 
fifty  thousand  dollars. 

Improving  harbor  of  refuge  at  Ludiugton,  Michigan :  Continuing  improvement, 
sixty  thousand  dollars;  and  the  Secretary  of  War  is  nereby  authoriwd  and  directed 
to  accept  the  deed  tendered  by  the  Pere  Marquette  Lumber  Company,  of  Ludiugton, 
Michigan,  of  three  and  thirty-one  hundredths  acres  of  land. 

Improving  harbor  at  Manistee,  Michigan  :  Continuing  improvement,  ten  thousand 
dollars. 

Improving  harbor  at  Black  Lake,  Michigan :  Continuing  improvement,  five  thou- 
sand dollars. 

Improving  harbor  at  Monroe,  Michigan  :  For  repairs  and  for  dredging  at  mouth  of 
river,  five  thousand  dollars. 

Improving  harbor  at  Muskegou,  Michigan:  Continuing  improvement,  forty-five 
thousand  dollars. 

Improving  harbor  at  Ontonagon,  Michigan  :  Continuing  improvement,  twelve  thou- 
sand five  hundred  dollars. 

Improving  harbor  at  Pentwater,  Michigan  :  Continuing  improvement,  eight  thou- 
sand dollars. 

Improving  harbor  of  refuge  at  Portage  Lake,  Michigan :  Continuing  improvement, 
teu  thousand  dollars. 

Improving  harbor  of  refuge  at  Sand  Beach,  Michigan :  Continuing  improvement, 
seventy  thousand  dollars. 

Improving  harbor  at  Saint  Joseph,  Michigan :  Continuing  improvement,  twelve 
thousand  dollars ;  five  thousand  dollars  to  be  used  in  improving  the  water  channel 
leading  up  to  Benton  Harbor. 

Improving  harbor  at  Saugatuck,  Michigan :  To  repair  and  maintain,  five  thousand 
dollars. 

Improving  harbor  at  South  Haven,  Michigan:  Continuing  improvement,  ten  thou- 
sand dollars;  three  thousand  dollars  of  which  shall  be  UHed  in  deepening  the  channel 
of  Black  River  from  the  inner  termini  of  the  piers  to  the  highway  bridge. 
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ImpTOTing  harbor  at  Wbite  River,  Michigan :  ContinniDg  improYement,  ten  thon- 
sand  dollars. 

Improving  harbor  at  Marquette,  Michigan:  Continuing  improvement,  twenty- 
five  thousand  dollars:  Provided^  That  no  part  of  this  appropriation  shall  be  expended 
until  the  question  of  harbor  limits  has  been  settled  to  the  satisfaction  of  the  Secretary 
of  War. 

Improving  harbor  at  Thunder  Bay,  Michigan:  Continuiog  improvement,  the  bal- 
ance available  from  former  appropriations  shall  be  expended  in  dredging  the  entrance 
channel  from  the  bay  into  the  river. 

Improving  harbor  at  An  Sable,  Michigan :  Continuing  improvement,  the  balance 
available  from  former  appropriations  shall  be  expended  in  dredging  the  mouth  of  Au 
Sable  River. 

Improving  harbor  at  Ahnapee,  Wisconsin:  Continuing  improvemeut,  five  thoasand 
dollars;  and  so  much  of  the  act  of  August  fifth,  eighteen  hundred  and  eighty-six,  for 
the  improvement  of  rivers  and  harbors  as  relates  to  the  harbor  of  Ahnapee  is  hereby 
amended  by  striking  out  the  words  **  but  no  part  of  said  sum  is  to  be  expended  until 
the  wharfage  over  the  Government  pier  at  that  port  shall  be  made  free.'' 

Improving  harbor  at  Green  Bay,  Wisconsin :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  harbor  at  Kenosha,  Wisconsin:  Continuing  improvement,  seven  thou- 
sand Ave  hundred  dollars. 

Improving  harbor  at  Kewl^unee,  Wisconsin :  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  harbor  at  Manitowoc,  Wisconsin:  Continuing  improvement,  eight  thou- 
sand dollars. 

Improving  harbor  at  Menomonee,  Wisconsin :  For  repairs  and  dredging,  nine  thou- 
sand dollars. 

Improving  harbor  of  refuge  at  Milwaukee,  Wisconsin:  Continuing  improvement  on 
bay  and  harbor,  seventy  thousand  dollars. 

Improving  harbor  at  Milwaukee,  Wisconsin:  Continuing  improvement,  ten  thou- 
sand dollars. 

*  Improving  harbor  at  Oconto,  Wisconsin:  Continuing  improvement,  twenty  thou- 
sand dollars;  eighteen  thousand  dollars  of  which  appropriation  shall  not  be  avail- 
able until  the  city  of  Oconto  has  caused  repairs  to  be  made,  to  the  satisfaction  of 
the  engineer  in  charge,  to  the  old  part  of  the  pier  built  by  private  enterprise. 

Improving  harbor  at  Port  Washington,  Wisconsin :  Continuing  improvement,  five 
thousand  dollars. 

Improving  harbor  at  Racine,  Wisconsin:  Continuing  improvement,  ten  thousand 
dollars. 

Improving  harbor  at  Superior  Bay  and  Saint  Louis  Bay,  Wisconsin :  Continuing  im- 
provement, fifty  thousand  dollars. 

Improving  harbor  at  Sheboygan,  Wisconsin :  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  harbor  at  Ashland,  Wisconsin :  Continuing  improvement  on  the  enlarged 
project,  sixty  thousand  dollars. 

Improving  harbor  at  Two  Rivers,  Wisconsin :  Continuing  improvement,  two  thou- 
sand five  hundred  dollars. 

Improving  harbor  at  Dulnth,  Minnesota :  Continuing  improvement,  eighty  thousand 
dollars;  of  which  sum  one-half  shall  be  expended  on  the  harbor  basin  and  nenv  chan- 
nel east  of  Rice's  Point,  and  in  the  preservation  and  maintenance  of  the  canal  and 
Eiers  at  the  harbor  entrance,  and  in  the  purchase  of  a  steam  launch ;  and  the  other 
alf  of  said  sum  shall  be  expended  on  the  channel  west  of  Rice's  Point,  and  from 
thence  along  the  northern  shore  of  Saint  Louis  Bay  to  Grassy  Point;  and  the  Govern- 
ment of  the  United  States  hereby  accepts  from  the  city  of  Duluth  the  grant  and  con- 
veyance made  by  said  city^  by  deed  dated  January  ninth,  eighteen  hundred  and 
eighty-eight,  of  the  following  described  real  estate,  to  wit :  All  the  tract  or  parcel  of 
land  lying  and  being  in  the  county  of  Saint  Louis  and  State  of  Minnesota  described 
as  follows,  to  wit:  LK>ts  two  hundred  and  forty-seven,  two  hundred  and  forty-eight, 
two  hundred  and  forty-nine,  two  hundred  and  fifty,  two  hundred  and  fifty-one,  two 
hundred  and  fifty-two,  two  hundred  and  fifty-three,  two  hundred  and  fifty-four,  two 
hundred  and  fifty-five,  two  hundred  and  fifty-six,  two  hundred  and  fifty -seven,  two 
hundred  and  fifty-eight,  two  hundred  and  fifty-nine,  and  two  hundred  and  sixty  Min- 
nesota avenue,  Upper  Duluth,  the  same  being  the  gronnd  on  which  is  located  the 
canal  entrance  and  piers  to  the  harbor  of  Duluth. 

Improving  harbor  at  Grand  Marais,  Minnesota:  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  harbor  at  Agat'C  Bay,  Minnesota :  Continuing  improvement,  fifteen  thou* 
sand  dollars. 

Improving  harbor  and  bay  at  Humboldt,  California :  Continuing  improvement,  one 
bandied  and  twenty-five  thousand  dollars :  Provided,  That  uo  part  of  said  sum  shall 
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be  expenclod  iiutil  the  twelve  acres  of  land  uacessary  to  said  iinprovcmcnt  shall  hare 
been  conveyed  to  tlio  United  States  free  of  expense,  and  such  conveyance  has  been 
approve<l  by  the  Secretary  of  War,  after  the  Attorney-General  of  the  I'uited  State>« 
shall  have  cortiti<Ml  to  the  Si^cretary  of  War  that  the  title  is  perfect. 

Improving;  harbor  at  Oakland,  California:  Continning  improvement,  three  bnndro*! 
and  fifty  thousand  dollars;  which  snni,  or  any  part  thereof,  may  be  nsted  in  the  dis- 
cretion of  the  Secretary  of  War,  on  the  training-walls  and  channel. 

Improving  harbor  at  Red  Wood,  California:  To  conjplete,  seven  thonsand  fonr 
hundred  dollars. 

Improving  harbor  at  Wilmington,  California:  Continning  improvement,  uinelj- 
thousand  dollars. 

Improving  harbor  at  San  Diego,  California :  For  repairs,  one  thousand  dollars. 

Improving  harbor  at  San  Luis  Obispo,  California,  by  the  construction  of  a  break- 
water on  the  reef  to  the  plane  of  mean  low  water,  according  to  the  plan  of  W.  H. 
Henyanrd,  major  of  engineers,  dated  January  twenty-eighth,  eighteen  hundred  and 
I'ighly-seven,  twenty-live  thousand  dollars. 

Improving  entrance  to  harbor  at  Coos  Bay,  Oregon  :  Continuing  improvement,  fifty 
thousand  dollars. 

Improving  harbor  at  Yaquina  Baj'.  Oregon  :  Continning  improvement,  one  linndred 
and  hfty  thousand  dollars. 

Improving  Tillamook  Bay  and  Bar,  Oregon,  five  thonsand  two  hundred  doUara. 

Improving  Lubec  Channel,  Maine:  Continuing  improvement,  twenty  thoasand 
dollars. 

Improving  Penobscot  River,  Maine:  Continuing  improvement,  fifty  thonsand* dol- 
lars; twenty  thousand  dollars  of  which  sum  to  be  expended  between  Bangor  and 
Crosby-s  Narrows,  and  thirty  thonsand  dollars  between  Bncksport  and  Winterport, 
according  to  the  last  plan  of  the  engineer  in  charge  if  approved  by  the  Secretary  of 
War. 

Improving  Narragangus  River,  Maine  :  Continning  improvement,  ten  thonsand  dol- 
lars. 

Improving  Saco  River,  Maine  :  Continning  improvement,  ten  thonsand  dollars. 

Improving  Bagaduce  River,  Maine,  three  thonsand  dollars. 

Improving  Kennebec  River,  Maine,  seventy-five  thousand  dollars. 

Improving  Moose-a-Bec  Bar,  Maine :  Continning  improvement,  fifteen  thonsand 
dollars. 

Improving  Cocheco  River,  New  Hampshire:  To  complete,  nine  thonsand  dollars. 

Improving  Bellamy  River,  New  Hampshire,  ten  thousand  dollars. 

Improving  Otter  Creek,  Vermont:  Coutinuiug  improvement,  two  thousand  five 
hnudred  dollars. 

Improving  Ipswich  River,  Massuchusett  s,  two  thonsiand  five  hundred  dollars. 

Improving  Powow  River,  Massachusetts,  for  dredging,  three  thousand  dollars:  Pro- 
ridedf  That  this  snm  shall  not  be  expended  nntil  the  towns  of  Amesbnry  and  Salis- 
bury, or  either  of  them,  shall  have  caused  such  a  draw  to  be  placed  in  the  present 
bridge  over  said  river,  as  may  be  approved  by  the  Secretary  of  War. 

Improving  Pawtncket  River,  Rhode  Island ':  Contiuning'^ improvement,  thirty-five 
thrmsand  dollars. 

Improving  Providence Ri v«ir  and  NarraganKctt  Bay,  Rhode  Island:  Continuing  im- 
provement, forty  thonsand  dollars. 

For  removing  Green  Jacket  Shoal,  Providence  River,  Rhode  Island  :  Continuing 
improvement,  twenty -eight  thousand  dollars. 

Improving  Pawcatnck  River,  Rhtxle  Lsland  :  Continuing  improvement,  ten  thousand 
dollars. 

Improving  Connecticut  River  below  Hartford,  Connecticut:  Continuing  improve- 
ment, ten  tlion.sand  dollars. 

Improving  Ilousatonic  River,  Connecticut,  thirty-five  thousand  dollars ;  twenty-five 
thousand  dollars  of  which  may  be  expendivl  in  commencing  the  construction  of  a 
bre.ikwater  at  the  mouth  of  said  river. 

Improving  Thames  River,  Connecticut:  Continuing  improvement,  fifty  thousand 
dollars,  which  may  be  expended  at  any  point  between  Norwich  and  New  London. 

Improving  East  Chester  Creek,  New  York:  Continuing  improvement,  five  thoasaud 
dollars. 

Improving  Hudson  River,  New  York:  Continuing  improvement,  seventy-five  thon- 
sand dollarH  ;  of  which  ten  thousand  dollars  may  be  used  in  dredging  and  otherwise 
deepuiiiug  and  improving  the  harbor  at  Peckskill. 

improving  Newtowu  Creek  and  Bay,  New  York:  Continning  improvement,  twenty- 
five  thonsaucl  dollars,  a  portion  of  which  may,  in  the  discretion  of  the  Secretary  of 
War,1>e  applied  to  the  improvement  of  the  west  branch  of  Newt-Own  Creek, 

Improving  Ticonderoga  River,  New  York  :  Continuing  improvement,  two  thousaud 
five  hundred  dollars. 

Improving  Harlem  River.  New  York,  seventy  thousand  dollars. 


Digitized  by  LjOOQ IC 


LAWS  AFFECTING  CORPS  OF  ENGINEERS.       2909 

Improvine  East  River  and  Hell  Gate,  New  York:  RemoTing  obstructions,  two 
bundred  and  tifty  thousand  dollars. 

Improving  Narrows  at  Lake  Cbamplain,  New  York,  from  Benson,  Vermont,  to  canal 
locks  at  Whitehall,  New  York,  fifteen  thousand  dollars. 

Improving  Grass  River  at  Massena,  New  York:  The  Secretary  of  War  is  authorized 
and  directed  to  expend  the  balance  remaining  on  hand  of  the  sum  heretofore  a^ipro- 
priatedin  dredging  operations  according  to  the  original  plan. 

Improving  Maurice  River,  New  Jersey:  Continuing  improvement,  ten  thousand 
dollars. 

Improving  Passaic  River,  New  Jersey  :  Continuing  improvement,  thirty-five  thou- 
hniid  dollars;  of  which  seven  thousand  five  hundred  dollars  are  to  be  used  to  com- 
plete improvement  above  Newark. 

Improving  Raritan  River,  New  Jersey :  Continuing  improvement,  fifty  thousand 
dollars. 

Improving  Shrewsbury  River,  New  Jersey :  Continuing  improvement,  ten  thousand 
dollars. 

Improving  South  River,  New  Jersey :  Continuing  improvement,  five  thousand  dol- 
lars. 

Improving  Allegheny  River,  Pennsylvania :  Continuing  improvement,  twenty-five 
thousand  dollars. 

Improving  Schuylkill  River,  Pennsylvania:  Continuing  improvement,  twenty-five 
thousand  dollars. 

Improving  Delaware  River,  Pennsylvania  and  New  Jersey :  Continuing  improve- 
ment from  Trenton  to  its  mouth,  two  hundred  and  fifty  thousand  dollars;  of  which 
ten  thousand  dollars  is  to  be  expended  upon  said  river  and  its  tidal  tributaries  between 
Cooper's  Creek  and  Trenton. 

For  continuation  of  construction  of  the  dam  at  Kerr's  Island,  in  the  Allegheny 
River,  near  Pittsburgh,  Pennsylvania,  thirty-five  thousand  dollars;  and  the  Secre- 
tary of  War  is  hereby  authorized  to  purchase  the  lands  required  for  said  dam  and  its 
appurtenances,  or,  at  his  discretion,  to  cause  suit  to  be  instituted  for  the  condemna- 
tion of  such  lands  as  may  be  necessary  therefor ;  and  said  sum  of  thirty-five  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  made  available  for  paying 
for  said  lands,  whether  procured  by  purchase  or  by  condemnation,  as  authorized  by 
the  act  of  the  legislature  of  Pennsylvania  approved  May  eighteenth,  eighteen  hun- 
dred and  eighty-seven. 

Improving  Saint  Jones  River,  Delaware:  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  Duck  Creek,  Delaware,  by  dredging,  ten  thousand  dollars. 

Improving  Mispillion  Creek,  Delaware  :  To  complete  from  Milford  to  its  mouth, 
three  thousand  five  hundred  dollars. 

Improving  Broadkiln  River,  Delaware  :  Continuing  improvement,  ten  thousand 
dollars. 

Improving  Broad  Creek,  Delaware :  Continuing  improvement,  five  thousand  dollars. 

Improving  Choptank  River,  Maryland  :  Continuing  improvement,  seven  thousand 
five  hundred  dollars. 

Improving  Corsica  River,  Maryland:  Continuing  improvement,  ten  thousand  dol- 
lars. 

Improving  Susquehanna  River,  Maryland  and  Pennsylvania:  Continuing  improve- 
ment, ten  thousand  dollars,  to  be  expended  above  the  Philadelphia,  Wilmington  and 
Baltimore  Railroad  bridge. 

Improving  Fairlee  Creek  or  Inlet,  Maryland,  five  thousand  dollars. 

Improving  Patuxent  River,  Maryland,  five  thousand  dollars. 

Improving  Potomac  River  at  Washington :  Continuing  improvement,  three  hun- 
dred thousand  dollars. 

Improving  Appomattox  -River,  Virginia  :  Continuing  improvement,  fifteen  thou- 
sand dollars;  and  the  Chief  of  Eu(;ineers  is  directed  to  cause  to  be  examined  and  sur- 
veyed, and  the  cost  estimated,  for  diverting  the  water  of  the  river  above  the  harbor 
at  Petersburgh  to  the  old  North  Channel,  and  report  upon  the  same. 

Improving  Chickahominy  River,  Virginia:  Continuing  improvement,  two  thousand 
five  hundred  dollars. 

Improving  James  River,  Virginia :  Continuing  improvement  below  Richmond,  two 
hundred  and  twenty-five  thousand  dollars. 

Improving  Mattaponi  River,  Virginia:  Continuing  improvement,  three  thousand 
dollars. 

Improving  channel  at  Mount  Vernon  :  Continuing  improvement,  six  thousand  dol- 
lai-s. 

Improving  Nomini  Creek,  Virginia:  Continuing  improvement,  five  thousand  dol- 
lars. 

Improving  Pamunky  River,  Virginia:  Continuing  improvement,  three  thousand 
dollars. 
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Improving  RsppahanDock  River,  Virginia  :  Continafng  improvement,  fifteen  thoa- 
sand  dollars;  of  wbich  tbree  tboneand  dollars  may,  in  the  discretion  of  the  Secretary 
of  War,  be  used  in  continuing  tbe  improvement  of  Urbana  Creek,  a  tidal  tribntary 
tbereof. 

Improving  Stannton  River,  Virginia :  Continuing  improvement,  five  tbonsand  dol- 
lars. 

Improving  York  River,  Virginia :  Continuing  imx>rovement,  tbirty  thousand  dol- 
lars. 

Improving,  by  dredging  and  otherwise,  tbe  inland  water-way,  from  Cbincoteagne 
Bay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Delaware,  to  be  used  from  Gliiii- 
coteagne  Bay  to  Indian  River  Bay:  Continuing  improvement,  fifty  thousand  dollars, 
no  part  of  which  shall  be  expended  until  the  right  of  way  is  secured  tree  of  cocct  to 
the  United  States. 

Improving  Nansemond  River,  Virginia,  including  the  months  of  Bennett  and 
Chnckatuck  Creeks,  ten  thousand  dollars. 

Improving  Big  Sandy  River,  West  Virginia  and  Kentucky:  Continuing  improve- 
ment, thirty-one  thousand  five  hundred  dollars. 

Improving  Elk  River,  West  Virginia:  Continuing  improvement,  three  thouHand 
dollars. 

Improving  Buckhannon  River,  West  Virginia :  Continuing  improvement,  one  thoa- 
sand  five  hundred  dollars. 

Improving  Great  Kanawha  River,  West  Virginia :  Continuing  Improvement,  three 
hundred  and  fifty  thousand  dollars. 

Improving  Gnyaudotte  River,  West  Virginia :  Continuing  improvement,  two  thou- 
sand dollars. 

Improving  Little  Kanawha  River,  West  Vin^inia:  Continuing  improvement, 
twenty-five  thousand  dollars ;  but  no  toll  shall  be  collected  by  any  person  or  corjiora- 
tiou  for  this  improved  navigation ;  and  such  right,  if  any  exist,  shall  be  relinquibhed 
in  a  manner  satisfatory  to  ine  Secretary  of  War  before  the  expenditure  of  any  of  the 
money  herein  appropriated  for  this  work. 

Improving  Monongahcia  River,  West  Virginia :  To  complete  dam  uumher  eight, 
thirty-five  tnonsand  dollars }  and  for  oontinning  improvement's. 

The  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to  negotiate 
for  and  purchase,  at  a  cost  not  to  exceed  one  hundred  and  sixty-one  thousand  seven 
hundred  and  thirty*three  dollars  and  thirteen  cents,  lock  and  dam  number  seven, 
otherwise  known  as  *^  the  Upper  Lock  and  Dam,''  and  its  appurtenances,  of  the  Monon- 
gahela  Navigation  Company,  a  corporation  organized  under  the  laws  of  Pennsylva- 
nia, which  lock  and  dam  nnmberseven  and  its  appurtenances  constitute  apart  of  the 
improvements  in  water  communication  in  the  Monongahela  River,  between  Pitts- 
burgh, in  tbe  State  of  Pennsylvania,  and  a  point  at  ornearMorgantown,  in  theStatA 
of  West  Virginia.  And  the  sum  of  one  hundred  and  sixty-one  thousand  seven  hun- 
dred and  thirty-three  dollars  and  thirteen  cents,  or  so  much  thereof  as  may  be  neces- 
sary, is  hereby  appropriated,  out  of  any  moneys  in  the  Treasury  not4)therwise:appro- 
priated,  for  consummating  said  purchase,  the  same  to  be  paid  on  the  warrant  of  the 
Secretary  of  War,  upon  full  and  absolute  conveyance  to  the  United  States  of^thesaid 
lock  and  dam  number  seven,  and  its  appurtenances,  of  the  said  Monongahela  Navi- 
gation Company. 

In  the  event  of  the  inability  of  the  Secretary  of  War  to  make  voluntary  purchase 
of  tbe  said  lock  and  dam  number  seven  and  its  appurtenances  for  said  sum  of  one  hun- 
dred and  sixty-one  thousand  seven  hundred  and  thirty-three  dollars  and  thirteen 
cents,  or  a  less  sum,  then  the  Secretary  of  War  is  hereby  authorized  and  directed  to 
institute  and  carry  to  completion  proceedings  for  the  condemnation  of  said  lock  aud 
dam  number  seven  and  its  appurtenances,  said  condemnation  proceedings  to  be  as  pre- 
scribed and  regulated  by  the  provisions  of  the  general  railroad  law  of  Pennsylvania, 
approved  February  nineteenth,  eighteen  hundred  and  forty -nine,  and  Its  supplements, 
except  that  the  United  States  shall  not  be  required  to  fi:ive  any  bond,  and  except  that 
jurisdiction  of  said  proceedings  is  hereby  given  to  the  circuit  court  of  the  United 
States  for  the  western  district  of  Pennsylvania,  with  right  of  appeal  by  either  party 
to  the  Supreme  Court  of  the  United  States:  Proridedy  That  in  estimating  the  sura  to 
be  paid  by  the  United  States,  the  franchise  of  said  corporation  to  collect  tolls  shall 
not  be  considered  or  estimated ;  and  the  sum  of  five  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  is  hereby  appropriated,  out  of  any  moneys  in  the  Treas- 
ury not  otherwise  appropriated,  to  pay  ttie  necessary  cost-s  of  said  condemnation  pro- 
ceedings ;  and  upon  final  judgment  being  entered  therein  the  Secretary  of  War  is 
hereby  authorized  and  directed  to  draw  his  warrant  on  the  Treasury  for  the  amount 
of  said  judgment  and  costs,  and  said  amount  for  the  payment  thereof  is  here.by 
appropriated  out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated.  And 
when  said  lock  and  dam  number  seven  and  its  appurtenances  shall  have  been  ac- 
quired by  the  United  States,  whether  by  purchase  or  condemnation,  the  Secretary  of 
War  shall  take  charge  thereof,  and  the  same  shall  thereafter  be  subject  to  the  pro- 
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visionBof  seotion  four  of  an  act  entitled  "An  aot  making;  appropriations  for  the  con- 
Btraocion,  repair,  aud  prejiervatiou  for  certain  public  work  on  rivers  and  harbors,  and 
for  other  purposes,"  approved  July  fifth,  eighteen  hundred  and  eighty-four. 

The  Secretary  of  War  is  auiliorized  aud  directed  to  appoint  a  board  of  three  engi- 
neer officers  of*  the  Unii-ed  States  Army,  whose  duty  it  shall  be  to  thon>aghly  exaraiue 
the  Ohio  River  below  Pittsburgh,  tin  to  the  practicability  of  tbe  improvement  of  the 
navigation  of  said  river  by  means  of  movable  dams;  and  said  board  shall  report  on 
or  before  tbe  first  Monday  of  December  next,  as  to  the  feaAibility  and  advisability  of 
such  project  of  improvement,  the  number  of  dams  required,  their  location,  with  the 
cost  of  the  same,  together  with  the  cost  of  maintaining  them  after  the  completion  of 
the  project.  The  Secretary  of  War  shall  transmit  said  report  to  Congress  at  its  next 
session,  together  with  the  views  of  himself  aud  the  Chief  of  Engineers  of  the  United 
States  Army  thereon. 

The  sum  of  ten  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  ont  of  any  money  in  the  Treasury  not  otherwise  appropriated  to  pay 
the  expenses  of  said  board  and  survey. 

Improving  Gauley  River,  West  Virginia:  For  cleaning  out  channel,  thr^e  thousand 
dollars. 

Improving  New  River,  West  Virginia:  Continuing  improvement  from  mouth  of 
Wilson  Creek  to  month  of  Gi-eenbrier  River,  balance  now  available  from  former  ap- 
priations  for  improving  New  River,  Virginia,  is  hereby  directed  to  be  suent  in  im- 
proving said  river  between  Ivanhoe  Furnace  in  Wythe  County  and  mouth  of  Wilson 
Creek. 

Improving  Cape  Fear  River,  North  Carolina,  above  Wilmington:  Continuing  im- 
provement, twelve  thousand  dollars. 

To  complete  the  improvement  of  Cape  Fear  River  below  Wilmington,  North  Caro- 
lina, two  hundred  and  forty-five  thousand  dollars. 

Improving  Contontnia  Creek,  North  Carolina:  Continuing  improvement,  five 
thonsand  dollars. 

Improving  Currituck  Sound,  Coaujok  Bay,  and  North  River  Bar,  North  Carolina, 
seven  thonsand  five  hundred  dollars. 

Improving Ncuse  River,  North  Carolina:  Continuing  improvement,  fifteen  thonsand 
dollars. 

Improving  New  River,  North  Carolina:  Coutinning  improvement,  three  thousand 
dollars. 

Improving  Pamlico  and  Tar  rivers  from  the  mouth  to  the  Falls  at  Rocky  Mount, 
North  Carouna:  Contiuuing  improvement,  ten  thousand  dollars. 

Improving  Trent  River,  North  Carolina:  Continuing  improvement,  five  thousand 
dollars. 

Improving  Lumber  River,  North  Carolina,  five  thousand  dollars. 

Improving  Roanoke  River,  North  Carolina,  from  its  mouth  to  Clarksville,  Virginia, 
forty  thonsand  dollars. 

Improving  Yadkin  River,  North  Carolina,  ten  thousand  dollars. 

Improving  Edisto  River,  South  Carolina:  Continuing  improvement,  five  thousand 
dollars. 

Improving  Great  Pee  Dee  River,  South  Carolina:  Continuing  improvement,  twenty 
thousand  dollars. 

Improving  Salkehatchee  River,  South  Carolina:  Continuing  improvement,  three 
thousand  dollars. 

Improving  Sautoe  River,  South  Carolina:  Continuing  improvement,  twenty-four 
thousand  dollars. 

Improving  Waccamaw  River,  North  and  South  Carolina,  to  Waccamaw  Lake,  North 
Carolina:  Coutinuiug  improvement,  fifteen  thousand  dollars. 

Improving  Wappoo  Cut,  South  Carolina:  Continuing  improvement,  five  thons<knd 
dollars. 

Improving  Wateree  River,  South  Carolina :  Continuing  improvement,  twelve  thon- 
sand dollars:  Provided^  That  no  part  of  said  appropriation  shall  be  expended  until 
the  Wilmington,  ColuniUaand  Augusta  Railroad  Company,  and  the  Camden  branch 
of  the  South  Carolina  Kailroad  Company,  shall  have  built  suitable  draw-spans  in  their 
bridges  over  said  river,  to  be  approved  by  the  Secretary  of  War. 

Improving  Congaree  River,  South  Carolina:  Continuing  improvement,  seven  thou- 
sand five  hundred  dollars:  Provided^  That  no  part  of  said  appropriation  shall  be  ex- 
pended until  the  South  Carolina  Railroad  Company  shall  have  built  a  suitable  draw- 
span  in  its  bridge  over  said  river,  to  be  approved  by  the  Secretary  of  War. 

Improving  Mmgo  Creek  or  River,  South  Caroliua,  five  thousand  dollars. 

Improving  Clarlc  Creek  or  River,  South  Carolina,  two  thousand  five  hundred  dol- 
lars. 

Improving  Little  Pee  Dee  River,  South  Carolina,  five  thousand  dollars. 

Improving  Altamaha  River,  Georgia:  Continuing  improvement,  ten  thonsand  dol- 
lars. 
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Improving  Chattahoochee  River,  Georgia:  ContinniDg. improvement,  twenty  thoa- 
sand  dollars. 

Improving  Coosa  River^  Georgia  and  Alabama :  Continuing  improvement,  sixty 
thousand  dollaiB. 

Improving  Flint  River,  Georgia :  Continuing  improvement,  twenty  fhonsand  dol- 
lars; of  which  sum  five  thousand  dollars  are  to  be  expended  between  Albany  and 
Montezuma,  and  fifteen  thousand  belo.w  Albany. 

Improviug  Ocmulgee  Hiver,  Georgia:  Continuing  improvement,  fifteen  thousand 
dollars. 

Improving  Oconee  River,  Georgia :  Continuing  improvement,  twelve  thousand  five 
hundred  dollars;  a  portion  of  which  may  be  expended  on  said  river  between  Skull 
Shoals  and  the  Georgia  railroad  bridge. 

Improving  the  Savannah  River,  Georgia,  betweeen  the  cities  of  Augusta  and  Savan- 
nah, completing  the  present  pr<3ject  and  commencing  the  extended  project  contained 
in  the  report  of  Engineer  for  year  ending  June  thirtieth,  eighteen  hundred  and  eighty- 
seven,  twenty-one  thousand  dollars. 

Improving  Jekyl  Creek,  Georgia,  five  thousand  dollars. 

Romerly  Marsh,  Georgia:  To  pay  for  completing  the  existing  project  four  thousand 
six  hundred  and  thirty-three  dollars  and  seventy-seven  cents. 

Improving  Apalachicola  River,  Florida:  To  m'aintain,  two  thousand  dollars. 

Improving  Caloosahatchie  River,  Floiida:  To  complete  improvemeirt  of  upperriver, 
ten  thousand  dollars. 

Improving  Choctawatchie  River,  Florida  and  Alabama:  Continuing  improvement, 
ten  thousand  dollars. 

Improving  Escambia  and  Conecuh  Rivers,  Florida  and  Alabama:  Continuing  im- 
provement, ten  thousand  dollars. 

Improving  La  Grange  Bayou,  Florida:  To  complete,  three  thousand  dollars,  in- 
cluding Holmes  River  to  the  town  of  Vernou. 

Improving  Manatee  River,  Florida :  Contiuurng  improvement,  five  thousand  dollars. 

Improving  Saint  John's  River,  Florida,  from  Jacksonville  to  the  ocean  including 
the  cnannel  over  the  bar  at  the  mouth,  one  hundred  and  seventy- five  thousand  doN 
lars. 

Improving  Suwanee  River,  Florida:  Continuing  improvement,  fifteen  thonsavid 
dollars;  of  which  ten  thousand  dollars  is  to  be  expended  in  tlie  purchase  or  con- 
struction of  a  suitable  steam  snag-boat  with  dredging  and  pile-driving  machinery  to 
be  used  on  the  rivers  of  the  west  coast  of  Florida. 

Improviug  Volusia  Bar,  Floiida :  To  maintain,  five  hundred  dollars. 

Improviug  Withlacoochee  River,  Florida:  Continuing  improvement,  five  thousand 
dollars. 

Improving  Alabama  River,  Alabama :  Continuing  improvement,  twenty  thousand 
(loUars. 

Improving  Black  Warrior  River,  Alabama,  from  Tuscaloosa  to  Daniel's  Qreek : 
Continuing  improvement,  one  hundred  thousand  dollars. 

Improving  Tallapoosa  River,  Alabama  :  Continuing  improvemeut,  seven  thousand 
fiv«  hundred  dollars. 

Improving  Warrior  River,  below  Tuscaloosa,  Alabama:  Continuing  improvement, 
eighteen  thousand  dollars. 

Improving  Tombigbee  River,  Alabama,  from  Walker's  Bridge  to  Fulton,  four  thou- 
sand dollars. 

Improving  Tombigbee  River,  Alabama,  from  Fulton  to  Vienna :  Continning  im- 
provement, six  thousand  five  hundred  dollars. 

Improving  Tombigbee  River,  Alabama,  below  Vienna:  To  complet-e  improvement, 
six  thousand  dollars. 

Improving  Big  Sunflower  River,  Mississippi:  Continuing  improvement,  five  thou- 
sand dollars;  of  whicu  two  thousand  dollars  to  be  expended  between  Woodburn  and 
Lehrton. 

Improving  Noxubee  River,  Mississippi :  Continuing  improvement,  five  thousand 
dollars. 

Improving  Pascagoula  River,  Mississippi:  Continuing  improvement,  twenty -seven 
thousand  dollars,  including  bar  at  tlie  mouth  and  from  there  to  the  mills  at  Moss 
Point. 

Improving  Pearl  River,  Mississippi,  between  Edinburgh  and  Carthago  :  Continuing 
improvement,  five  thousand  dollars. 

Improving  Penrl  River,  Mississippi,  between  Carthago  and  Jackson :  Continniog 
improvement,  two  tliou*4and  fivn  hundred  dollars. 

Improving  Pearl  River,  Missivssippi,  below  Jackson,  fifteen  thousand  dolhirs;  of 
which  five  tbousand  sliall  be  used  for  dredging  at  tli«  month. 

Improving  Steele's  Bayou,  Mississippi,  inchiding  Washington  Bayou  :  Continaiug 
improvement,  two  thousand  five  hundred  dollars. 

Improving  Tallahatchie  River,  Mississippi:  Continuing  improvemeut,  five  thoo- 
sand  dollars. 
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Improving  Tohula  Lake,  Mississippi:  Continaing  improveineut,  three  tboosaud 
dollars. 

ImproviDg  Yazoo  River,  Mississippi:  Continuing  improveuieut,  tliirty-two  thou^ 
sand  dollars ;  of  which  ten  thousand  shall  be  used  in  repairing  snag-boat  Meigs,  and 
eight  thonsandfor  constructing  a  pumping  dredge-boat. 

Improving  Amite  River,  Louisiana:  Continning  improvement',  five  thousand  dol- 
lars; of  which  two  thousand  five  hundred  may  Ud  used  in  improving  Bayou  Man- 
chae. 

Improving  Boeuf  River,  Louisiana:  Continuing  improvement  and  closure  of  outlets, 
six  thousand  dollars. 

Improving  Bayou  Bartholomew,  Louisiana  £:ud  Arkansas:  Continning  improvement, 
five  thousand  dollars. 

Improving  Bayou  Court<«bleau,  Louisiana:  Coutiuuiugimprov43ment,  five  thousand 
dollars. 

Improving  Bayou  D'Arbonne,  Louisiana:  Continuing  improvement,  two  thousand 
dollars. 

Improving  Bayou  Terre  Bonne,  Louisiana:  To  complete,  three  thousand  dollars. 

Improving  Red  River,  Louisiana:  For  completion  of  survey  from  Fulton,  Arkansas, 
to  the  AtchafiJaya  River,  thirty-five  thousand  dollars. 

Improving  Tensas  River  and  Bayou  Macon,  Louisiana:  Continuing  improvement, 
five  tnousand  dollars. 

Improving  Red  River,  Louisiana  and  Arkansas:  Continuing  improvement  from 
Fulton,  Arkansas,  to  Atchafalaya  River,  including  completing  the  work  at  Alexan- 
dria, sixty-five  thousand  dollars;  of  which  five  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  to  be  used  upon  Cypress  Bayou  and  the  lakes  between  Shreve- 
port,  Louisiana,  and  Jefi:erson,  Texas;  and  five  thousand  dollars  or  so  much  thereof 
as  may  be  necessarv,  upon  Bavoo  Dorcheat. 

Improving  Ouachita  and  Black  River,  Arkansas  and  Louisiana:  Continuing  im- 
provement, twenty  thousand  dollars ;  of  which  four  thousand  five  hundred  dollars  is 
authorized  to  be  expended  for  the  construction  or  purchase  of  a  crane-boat  with 
steam  power. 

Improving  Tickfaw  River  and  its  navigable  tributaries,  Louisiana :  Continuing 
improvement,  one  thousand  dollars. 

Improving  Little  River,  Louisiana,  two  thousand  five  hundred  dollars. 

Improving  Bayous  Rondeway  and  Vidal,  Louisiana,  by  removing  obstructions,  one 
thousand  dollars. 

Improving  Calcasieu  River  and  Passes,  Louisiana:  Continuing  improvement  at  the 
entrance  to  said  river  and  pass,  ten  thousand  dollars. 

Improving  Bayou  Plaquemine,  Louisiana:  For  securing  a  navigable  channel  sixty 
feet  wide  and  six  feet  in  depth,  fn>m  deep  water  up  to  the  Plaquemine  Dike,  and  for 
securing  the  mouth  of  the  bayou  from  further  caving,  one  hundred  thousand  dollars, 
pui-suant  to  plan  recommended  by  the  engineers. 

Improving  Bayou  Lafourche,  Louisiana,  pursuant  to  the  project  of  Lieutenant  O. 
T.  Crosby,  Corps  of  Engineers,  dated  June  eleventh,  eightee!i  hundred  and  eighty- 
six,  fiffcy  thousand  dollars,  including  immediate  dredging  to  secure  low-water  navi- 
gation. 

Improving  Buffalo  Bayou,  Texas:  Continuing  improvement,  twenty-five  thousand 
dollars. 

Improving  Trinity  River,  Texas :  Continuing  improvement,  twelve  thousand  five 
hundred  dollars. 

Improving  Arkansas  River,  Arkansas:  Continuing  improvement,  one  hundred  and 
fifty  thousand  dollars:  Provided,  That  nothing  herein  contained  shall  authorize  the 
Secretary  of  War  to  enter  upon  the  project  of  improvement  of  said  river  as  set  forth 
in  the  report  of  the  Board  of  Engineers  on  improvement  of  the  Arkansas  River  from 
Wichita,  Kansas,  to  its  mouth,  dated  New  York  City,  March  sixteenth,  eighteen  hun- 
dred and  eighty-eight,  and  contained  in  House  Executive  Document  Number  Two 
hundred  and  thirty-four,  first  session,  Fiftieth  Congi-ess:  Provided^  That  the  Secretary 
of  War  shall  expend  the  appropriation  under  this  head  with  reference  to  the  final 
improvement  of  this  river  as  contemplated  in  the  report  of  the  Chief  of  Engineers 
for  the  year  ending  July  first,  eighteen  hundred  and  eighty-five,  and  as  authorized  in 
the  act  for  the  improvement  of  rivers  and  harbors  approved  August  fifth,  eighteen 
hundred  and  eighty-six,  and  in  House  Executive  Document  number  ninety,  Forty- 
ninth  Congress,  first  session;  said  methods  to  be  applied,  as  the  Secretary  of  War 
may  direct,  at  such  points  between  Wichita,  Kansas,  and  the  navigable  mouth  of  the 
Arkansas  River,  at  its  junction  with  the  Mississippi  River,  ns  he  may  deem  for  the 
best  interest  of  commerce.  And  all  moneys  now  to  the  credit  of  different  sections  of 
the  Arkansas  River,  other  than  appropriations  for  the  operating  of  snag-boats,  shall 
be  available  for  use  under  this  head;  and  in  future  the  engineer  in  charge  of  this 
work  aiMl  the  Secretary  of  War  shall  make  report  upon  the  progress  and  needs  of 
thfifi  n^or^  under  this  head,  instead  of  reporting  upon  disconnected  projects,  as  here- 
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tofore.  Nothing  herein  contained  Bhall  be  nndenstood  to  prevent  the  Secretary  of 
War  from  applying  any  part  or  all  of  the  funds  previously  appropriated  for  use  at 
Fort  Smith,  Dardane lie,  in  Pine  Bluff  Reach,  or  from  expending  not  exceeding  foa*- 
thousand  dollars  to  remove  the  bar  in  front  of  Van  Bnren,  or  from  allotting  not  ex- 
ceeding eight  thousand  dollars  as  a  contingent  fund  for  the  expenditure  in  Pine  Blufl' 
Reach. 

Improving  Saint  Francis  River,  Arkansas :  Continning  improvement,  four  tbonsMid 
dollars. 

Improving  Arkansas  River,  Arkansas:  For  removing  obstructions,  twenty-five 
thousand  dollars,  of  which  ten  thousand  dollars  is  anthoi*ized  to  be  nsed  in  construct- 
ing a  new  hull  for  the  snag-boat  Wichita,  including  capstans  and  the  transfer  of  the 
upper  works,  and  three  hundred  and  seventy-five  dollars  in  completing  survey  and 
ninps. 

Improving  Red  River,  Arkansas :  To  complete  improvement  above  Fulton,  three 
thousand  dollars. 

Improving  Black  River,  Arkansas  and  Missouri :  Continuing  improvementa,  five 
thousand  dollars. 

Improving  Little  Red  River,  Arkansas:  Continuing  improvement,  five  thousand 
four  hundred  dollars ;  a  portion  of  which  is  authorized  to  bo  expended  in  the  pur- 
chase or  construction  of  a  dredge-boat  suitable  for  the  work  of  the  river. 

Improving  Petit  Jean  River,  Arkansas :  Continuing  improvement,  below  the  iron 
bridge  at  the  Rocky  Crossing,  two  thousand  five  hundred  dollars. 

Improving  White  River,  Arkansas:  Continuing  improvement,  twenty-five  thou- 
sand dollars. 

Improving  Ouachita  River,  Arkansas,  above  Camden :  To  complete,  nine  thoasaud 
dollars. 

Iiuproving  Cache  River,  Arkansas,  seven  thousand  dollars ;  three  thousand  dollan 
of  which  shall  be  expended  for  the  building  and  equlppingof  a  small  hand-propelled 
snag-boat,  and  four  thousand  dollars  for  running  expenses  of  the  same,  in  accoi^ance 
with  the  recommendation  of  the  engineer  in  charge. 

Improving  Big  Hatchee  River,  Tennessee:  Continuing  improvement,  ^ve  thousand 
dollars. 

Improving  Caney  Fork  River,  Tennessee:  Continuing  improvement,  two  thousand 
five  hundred  dollara. 

Improving  Clinch  River,  Tennessee:  Continuing  improvement,  five  thousand  dol- 
lars. 

Improving  Cumberland  River,  Tennessee  and  Kentucky  :  Continuing  improvement 
above  Nashville,  two  hundred  thousand  dollars ;  with  a  view  to  secure  a  uniform  depth 
in  the  channel  of  four  feet,  commencing  with  a  lock  at  or  near  the  lower  island  at 
Nashville. 

Improving  Cumberland  River,  Tennessee  and  Kentucky,  below  Nashville:  Con- 
tinuing improvement,  ten  thousand  dollars. 

Improving  French  Broad  River,  Tennessee:  Continuing  improvement,  t«n  thonaand 
dollars.  * 

Improving  HiawoAsee  River,  Tennessee :  Continuing  improvement,  one  thousand 
dollars. 

Improvine  Forked  Deer  River,  Tennessee:  Continuing  improvement,  four  thousand 
five  hundred  dollars  for  the  North  Fork,  below  Dyeniburgli  j  two  thousand  five  hun- 
dred for  South  Fork  ;  and  two  thousand  five  hundred  for  mam  river  below. 

Improving  Tennessee  River,  above  Chattanooga,  Ten nossee  :  Continuing  improve- 
ment, tifte<^n  thousand  dollars. 

Improving  Tennessee  River,  below  Chattanooga,  Tennessee:  Continuing  improve- 
iiient,  two  hundred  and  fifty  thousand  dollars ;  of  wliich  a«much  a«  may  bo  uece&sarv 
is  authorized  to  be  expended  in  acquiring  by  purchase  or  condemnation  the  land 
needed  for  the  sites  of  the  permanent  buildings  necessary  in  the  management  of  ihe 
canals  at  the  improved  shoals. 

Improving  Kentucky  River,  Kentucky:  Continuing  improvement,  ouehundredand 
eighty  thousand  dollars. 

Improving  Licking  River,  Kentucky,  from  Farmer's  to  West  Liberty,  three  thou- 
sand dollars. 

Improving  Tradewater  River,  Kentucky  :  To  complete  improvement,  six  thousand 
dollars. 

For  the  purchase  of  the  improvements  known  as  the  Green  and  Barren  River  im- 
provements, one  hundred  and  thirty-five  thousand  dollars  :  Provided,  That  no  i^iirt  of 
said  sum  shall  be  expended  until  a  full  and  absolute  conveyance  of  said  improve- 
ments, together  with  rights  of  way,  easements,  piers,  dockn,  and*  appurtenances  of 
every  nature  belonging  to  or  connected  with  said  improvrnients,  by  the  owner  or 
owners  thereof,  and  tbo  Attorney-General  of  the  United  States  shall  have  oertifit^  to 
the  Secretary  of  War  that  the  title  is  perfect. 
Improving  the  Ohio  River:  Continuing  improvoment,  throe  hiiiidr<^  i^qcl  eighty 
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tbonsaad  dollars ;  of  which  sam,  twenty-five  thousaod  dollars,  or  so  innch  thereof  ad 
may  be  necessary,  shall  be  expended  in  removing  the  rock  obstruction  at  the  mouth 
of  Licking  River,  twenty  thousand  dollars,  or  so  much  thereof  as  may  be  necessary, 
shall  be  expended  for  the  construction  ot  a  drift-gap  at  Davis  Island  Dam,  with  the 
necessary  bear-trap  gates  and  masonry  walls,  and  seven  thousand  five  hundred  dollars 
in  constructing  an  ice-pier  pursuant  to  the  presenter  prospective  plan  of  Chief  of  En- 
gineers, at  or  near  Portsmouth,  Ohio:  Provided^  That  the  Secretary  of  War  is  hereby 
authorized  and  directed  to  obtain,  if  he  can  do  so  without  cost  to  the  United  States, 
a  perpetual  lease  or  coiive;^ance  of  the  riparian  rights  of  the  property  owners  at  said 
locality,  in  the  event  said  ice-pier  shall  be  located  where  there  is  no  landing  place : 
And  pi^ovided  J'urlhej',  That  at  said  locality,  if  it  be  an  improvekl  landing,  he  shall  first 
obtain  a  relinquishment  of  wharfRge  rights  and  dues  in  favor  of  water  craft  seeking 
]>rotection  from  damage  by  ice;  and  no  part  of  this  appropriation  shall  be  used  for 
such  purpose  until  the  foregoing  conditions  are  complied  with;  and  two  thousand 
five  hundred  dollars  of  said  Ohio  River  appropriation  may  be  used  for  improving  the 
channel  in  the  mouth  of  the  Big  Hocking  River  below  the  first  dam  therein ;  and 
twenty  thousand  dollars  of  said  Ohio  River  appropriation  may  be  used  for  harbor  im- 
))rovenieut  at  Ma^lison,  Indiana,  according  to  the  plans  heretofore  submitted  by 
Lit^utenant-Colonel  Merrill,  Corps  of  Engineers;  also  out  of  said  Ohio  River  appro- 
priation the  sum  of  fifteen  thousand  dollars  may  be  expended  in  completing  the  con- 
struction of  the  embankment  on  the  south  side  of  the  Great  Miami  River  near  its 
junction  with  the  Ohio,  to  confine  the  waters  of  the  Great  Miami  in  great  floods  to 
the  general  course  of  its  channel  at  or  near  the  Ohio,  to  the  end  that  the  formation  of 
the  bar  in  the  Ohio  now  obstructing  navigation  may  be  arrested;  also  out  of  said 
Ohio  River  appropriation  the  sum  of  fifteen  thousand  dollars  may  be  expended  in  the 
construction,  or  aiding  in  the  construction,  of  such  an  embankment  at  Sbawueetown, 
Illinois,  as  will  confine  the  waters  of  the  river  in  great  floods  to  the  general  course  of 
its  channel,  and  protect  the  harbor;  and  thirty  thousand  dollars  of  said  sum  of  three 
hundred  and  eighty  thousand  dollars  may  be  expended  in  protecting  the  harbor  at 
Cairo,  Illinois,  in  the  discretion  of  the  Secretary  of  War,  if  in  the  opinion  of  the  Secre- 
tary of  War  the  interests  of  commerce  require  it. 

Improving  the  falls  of  the  Ohio  River:  Continuing  improvement,  according  to  the 
laNt  plan  of  the  engineer  in  charge,  one  hundred  and  fifty  thousand  dollars ;  of  which 
sum  twenty-five  thousand  shall  be  used  in  enlarging  the  canal  basin  near  the  locks 
at  Louisville,  Kentucky,  as  recommended  in  the  Eugineei-'s  Report  of  eighteen  hun- 
dred and  eighty-five,  page  one  thousand  eight  hundred  and  four. 

Improving  Indiana  Chute  Fall,  Ohio  River:  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Iiuproving  Muskingum  River,  Ohio:  For  the  CAustruction  of  a  lock  at  Taylorsville 
and  the  reconstruction  of  the  lock  at  Zanesville,  pursuant  to  the  report  of  the  engi- 
neers, one  hundred  and  two  thousand  dollars ;  and  the  Secretary  of  War  is  hereby 
authorized  and  empowered  to  grant  leases  or  licenses  for  the  use  of  the  water  powers 
on  the  Muskingum  River  at  such  rate  and  on  such  conditions  and  for  such  periods  of 
time  as  may  seem  to  him  just,  equitable,  and  expedient:  ProvUled^  That  the  leases  or 
licenses  shall  be  limited  to  the  use  of  the  surplus  water  not  required  for  navigation. 
And  he  is  also  empowered  to  grant  leases  or  licenses  for  the  occupation  of  such  lands 
belonging  to  the  United  States  on  said  Muskingum  River  as  may  be  required  for  mill- 
sites  or  for  other  purposes  not  inconsistent  with  the  requirements  of  navigation ;  and 
all  moneys  received  under  sncU  leases  or  licenses  shall  be  turned  into  the  Treasury  of 
the  United  States,  and  the  itemized  statement  thereof  shall  accompany  the  annual 
report  of  the  Chief  of  Engineers. 

but  nothing  in  this  act  shall  be  construed  to  affect  any  vested  right,  if  such  thor.e 
be,  of  any  lessee  of  water  power  on  said  river. 

Improving  Detroit  River,  Michigan :  To  complete,  one  hundred  and  thirty  thou- 
sand and  five  hundred  dollars. 

Improving  Hay  Lake  Channel,  Michigan  :  Continuing  improvement,  five  hundred 
thousand  dollars:  Provided,  That  any  portion,  or  all  of  this  sum  may,  in  the  discre- 
tion of  the  Secretary  of  Weir,  be  used  in  the  work  at^  the  falls  of  the  Saint  Mary's 
River,  in  addition  to  the  s))ecific  appropriation  herein  made  for  the  latter. 

Improving  Saginaw  River,  Michigan :  C<mtiuuing  improvement,  sixty-five  thousand 
dollars,  of  which  twenty-five  thousand  dollareare  tobo  used  above  Bay  City,  and  fif- 
teen thousand  dollars  in  improving  th^s  west  channel  along  West  Bay  City. 

Improving  Saint  Clair  Flats  Ship  Canal,  Michrgan:  Continuing  improvement,  sev- 
enty-five thousand  dollars;  all  or  any  portion  of  which  may,  in  the  discretion  of  the 
engineer,  be  expended  in  dredging  Grosse  Poiute  Channel. 

Improving  Saint  Mary's  River,  iit  the  Falls,  Michigan  :  Continuing  improvement  on 
new  lock,  dam,  and  approaches,  one  million  dollars. 

Improving  Clinton  River,  Michigan  :  Continuing  improvement,  ten  thousand  dol- 
lars ;  and  the  Secretary  of  War  be,  and  is  hereby,  authorized  to  accept  for  the  United 
States  a  conveyance  of  the  parcel  of  land  known  as  ^*  Shoemaker's  Bend/'  as  per  war- 
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ranty  deed  from  city  of  Mount  Clements  to  United  States,  under  date  of  Deoembor 
twenty-ninth,  eighteen  hundred  and  eighty-seven,  amounting  to  six  and  three-quarter 
acres,  for  the  purpose  of  straightening  the  channel  of  Clinton  River. 

Improving  Saint  Joseph  River,  Michigan,  from  its  mouth  to  Berrien  Springs,  two 
thousand  five  hundred  dollars. 

Improving  month  of  Black  River,  Michigan,  ten  thousand  dollars. 

Improving  Rouge  River,  Michigan,  at  its  junction  with  Detroit  River,  and  up  the 
river  as  far  as  the  hridge  of  Saint  Louis  and  Wahash  Railroad,  ten  thousand  doilaia. 

Improving  Chippewa  River,  including  Yellow  Banks,  in  said  river,  Wisconsin : 
Continuing  improvement,  ten  thousand  dollars. 

Improving  if  ox  River,  Wisconsin,  helow  Montello,  except  as  hereinafter  provided: 
Continuing  improvement,  one  hundred  thousand  dollars ;  of  this  sum  five  thousand 
dollars,  or  so  mncli  thereof  as  may  he  necessary,  shall  he  used  for  deepening  theaonth 
outlet  of  Lake  Winnebago,  at  Neenah,  Wisconsin,  so  as  to  make  navigation  practi- 
cable during  low  water  season ;  six  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  snail  be  expended  in  constructing  a  levee  at  Portage,  Wisconsin,  to  pre- 
vent the  overflow  of  the  Wisconsin  River  into  the  Upper  Fox  lUver. 

The  sum  of  six  thousand  dollars,  appropriated  by  the  river  and  harbor  act  of  Aagavt 
fifth,  eighteen  hundred  and  eighty-six,  for  a  levee  at  Portage,  Wisconsin,  shall  he 
available  for  that  purpose ;  the  sum  of  ten  thousand  dollars,  appropriated  by  the  river 
and  harbor  act  of  July  fifth,  eighteen  hundred  and  eighty-four,  '<to  be  used  in  main- 
taining a  channel  between  DePere  and  Green  Bay,  Wisconsin,"  shall  be  used,  as  aoon 
as  practicable,  on  the  Lower  Fox  River,  in  buoying,  straightening,  and  further  deep- 
ening the  channel  of  said  river,  between  said  cities. 

Improving  Saint  Croix  River,  Wisconsin  and  Minnesota :  Continuing  improvement, 
ten  thousand  dollars. 

Improving  Red  River  of  the  North,  Minnesota :  Continuing  improvement,  twenty 
thousand  dollars. 

Improving  Minnesota  River,  Minnesota,  Including  protecting  and  holding  the  banks 
opposite  the  borough  of  BeUe  Plaine,  so  as  to  prevent  the  river  from  cutting  through 
the  narrow  neck  of  land  at  that  point  and  thereby  changing  its  channel  and  coarse, 
ten  thousand  dollars. 

Improving  Wabash  River,  Indiana  and  Illinois,  above  Vincennes:  ConUuuing  im- 
provement, five  thousand  dollars. 

Improving  Wabash  River,  Indiana  and  Illinois,  below  Vincennes :  Continuing  the 
work  on  lock  and  dam  at  Grand  Rapids,  near  Mount  Carmel,  Illinois,  fifty  thousand 
dollars,  and  for  continuing  improvements,  including  the  work  at  or  near  Grayville, 
ten  thousand  dollars. 

Improving  White  River,  Indiana :  Continuing  improvement,  five  thousand  dollars; 
no  part  of  which  is  to  be  expended  until  the  bridges  are  so  changed  as  not  to  obstruct 
navigation. 

Improving  Calumet  River,  Illinois  and  Indiana:  Continuing  improvement,  fifty 
thousand  dollars ;  of  which  fifteen  thousand  is  to  be  used  in  improving  the  river 
above  the  Forks  to  one-half  mile  east  of  Hammond,  and  thirty-five  thousand  for  the 
improvement  of  the  river  between  its  mouth  and  One  hundred  and  eighth  street. 

The  amount  heretofore  appropriated  for  the  improvement  of  said  Calumet  River 
from  its  mouth  to  its  Forks,  or  so  much  thereof  as  may  be  necessary,  shall  be  imme- 
diately available  for  the  improvement  between  its  mouth  and  One  hundred  and  eighth 
Htreet.  anything  in  the  act  of  July  fifth,  eighteen  hundred  and  eighty-four  and  Au- 
gust hfth,  eighteen  hundred  and  eighty-six  to  the  contrary  notwithstanding. 

Improving  Illinois  River,  Illinois:  Continuing  improvement,  two  hundred  thou- 
sand dollars.  And  for  the  purpose  of  securing  a  continuous  navigable  water-way 
between  Lake  Michigan  and  the  Mississippi  River,  having  capacity  and  faciUtiea  ad- 
equate for  the  passage  of  the  largest  Mississippi  River  steam-boats,  and  of  naval  Tea- 
sels suitable  for  defense  in  time  of  war,  the  Secretary  of  War  is  authorized  and  di- 
rected to  cause  to  be  made  the  proper  surveys,  plans,  and  estimates  for  a  channel  im- 
provement and  locks  and  dams  in  the  beds  of  the  Illinois  and  Desplaines  Rivera  ftwu 
La  Salle  to  Lockport,  so  as  to  provide  a  navigable  water-way,  not  less  than  one 
hundred  and  sixty  feet  wide,  and  not  less  than  fourteen  feet  deep,  and  to  have  aor- 
ve^p'ed  and  located  a  channel  from  Lockport  to  Lake  Michigan,  at  or  near  the  city  of 
Chicago,  such  channel  to  be  suitable  for  the  purposes  aforesaid;  the  neoesaary  ex- 
penses of  such  surveys,  estimates,  plans,  and  location  to  be  paid  out  of  the  sum  herein 
appropriated  for  the  improvement  of  tbe  Illinois  River. 

The  Secretary  of  War  is  further  authorized  and  directed  to  cause  to  be  located,  ou 
HMch  line  as  he  may  approve,  a  canal  from  the  Illinois  River  at  or  near  the  town  of 
Htm nep in  to  the  Mississippi  River  at  or  above  the  mouth  of  Rock  River,  together 
with  a  necessary  feeder  for  the  same,  said  canal  to  be  known  as  the  Illinois  and  Mis- 
Hissippi  Canal,  and  to  be  eighty  feet  wide  at  the  water  line,  and  to  have  a  depth  of  not 
less  thau  seven  feet  of  water,  with  locks  one  hundred  and  seventy  feet  long  and  thirty 
feet  w ido.    The  Secretary  of  War  shall  cause  to  be  made  and  submitted  to  Congreas  da- 
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tailed  plans  and  estimates  for  the  censtrnction  of  said  canal  and  feeder:  the  neces- 
sary expense  of  making  such  location,  plans,  and  estimates  shall  be  paid  out  of  the 
unexpended  balance  on  hand  heretofore  appropriated  for  the  survey  of  said  canal  hy 
the  £ver  and  Harbor  act  approved  August  fifth,  eighteen  hundred  and  eighty -six, 
for  the  examination  of  said  canal,  and  of  the  Illinois  and  Michigan  canal  by  a  board 
of  Engineers. 

For  continuing  operations  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi 
River,  twelve  thousand  dollars,  to  be  expended  in  accordance  with  the  recommenda- 
tion of  the  Board  of  Engineers  in  their  report  to  the  Chief  of  Engineers,  dated  May 
twenty-fourth,  eighteen  hundred  and  eighty-seven.  And  it  shall  be  the  duty  of  the 
Secretary  of  War  to  prescribe  such  rules  and  regulations  in  respect  to  the  use  and  ad- 
ministration of  said  reservoirs  as  in  his  judgment  the  public  interest  and  necessity 
may  require ;  which  rules  and  regulations  shall  be  posted  in  some  conspicuous  place 
or  places  for  the  information  of  the  public.  And  any  person  knowingly  and  wi  llfuUy 
violating  such  rules  and  regulations  shall  be  liable  to  a  fine  not  exceeding  five  Hun- 
dred dollars,  or  imprisonment,  not  exceeding;  six  months,  the  same  to  be  enforced  by 
prosecution  in  anv  district  court  of  the  United  States  within  whoso  territorial  ju- 
risdiction such  oftense  may  have  been  committed.  And  the  Secretary  of  War  shall 
cause  such  gaugings  to  be  made  at  or.  near  Saint  Paul  during  the  annual  operation 
of  said  reservoirs  as  shall  determine  accurately  the  discharge  at  that  point,  the  cost 
of  same  to  be  paid  out  of  the  annual  appropriation  for  gauging  the  waters  of  the 
Mississippi  River  and  its  tributaries. 

For  operating  snag-boats  and  dredge-boats  on  Upper  Mississippi  River,  twenty- 
five  thousand  dollars. 

Improving  the  Mississippi  River  above  Saint  Anthony's  Falls,  ten  thousand  dol- 
lars. 

Improving  the  Mississippi  River  from  the  landing  on  the  west  bank  below  tne  Wash- 
ington avenue  bridge,  Minneapolis,  to  the  Des  Moines  Rapids,  Including  work  for 
the  protection  of  the  bank  of  the  Mississippi  River  at  Winona,  Minnesota,  on  account 
of  toe  erosion  caused  by  dams  erected  above  the  city  to  improve  the  navigation  of 
the  river,  and  the  examination  and  survey  at  the  Rock  Island  Rapids  in  said  river 
hereinafter  mentioned :  Continuing  improvement,  six  hundred  thousand  dollars. 

And  inasmuch  as  the  present  channel  of  tne  Mississippi  River  at  the  Rock  Island 
Rapids  is  said  to  be  of  insufficient  width  and  depth,  and  dangerous  to  the  naviga- 
tion of  said  river,  the  Secretary  of  War  is  hereby  authorized  and  directed  to  cause 
an  examination  and  survey  to  be  made  at  said  rapids,  with  the  view  of  determining 
the  best  and  most  economical  mode  of  securing  a  safer  channel  of  greater  width  and 
depth,  sufficient  to  meet  the  necessities  of  the  commerce  and  navigation  of  the  river, 
either  by  the  construction  of  a  canal  aroand  said  rapids  on  the  Illinois  side  of  said 
river,  from  the  head  of  the  rapids  near  Rapids  City,  Illinois,  on  the  most  direct  and 
feasible  route  to  the  main  river,  at  the  foot  of  said  rapids,  or  by  widening  and  deep- 
ening the  present  channel  of  the  river  at  said  rapids.  And  the  Secretary  of  War  shai  1 
cause  a  report  of  said  examination  and  survey  to  be  made  to  Congress  at  its  next 
session,  together  with  plans  and  estimates  of  the  probable  cost  for  the  construction 
of  such  canal,  or  for  the  widening  and  deepening  of  the  present  navigable  channel 
of  the  river,  and  with  such  plans  and  estimates,  shall  submit  his  opinion  as  to  the 
best  and  most  economical  plan  of  improving  the  river  at  said  rapids  m  the  interest  of 
the  commeroe  and  navigation  of  the  river,  and  for  the  purpose  of  such  examination 
and  survey,  so  much  of  the  above  appropriation  of  six  nundred  thousand  dollars  as 
may  be  necessary  is  hereby  authorized  to  be  expended,  not  to  exceed  fifteen  thousand 
dollars. 

Improving  the  Mississippi  River  at  Des  Moines  Rapids  Canal  under  the  modified 
project,  thirty-five  thousand  dollars ;  and  the  Secretary  of  War  is  hereby  authorized 
and  directed  to  use  so  much  of  the  money  appropriated  in  the  acts  of  July  fifth, 
eighteen  hundred  and  eighty-four,  and  August  filth,  eighteen  hundred  and  eighty- 
six,  for  the  construction  of  a  pier  at  the  outer  wall  of  the  Des  Moines  Rapids  Canal 
as  may  be  necessary  in  the  establishment  of  a  floating  boom,  connecting  said  wall 
with  the  upper  draw  rest  of  the  bridge  at  Keokuk,  if  in  his  opinion  such  work  would 
adequately  and  advantageously  serve  the  interests  of  navigation ;  and  the  balance 
left  over  of  said  appropriations  of  eighteen  hundred  and  eighty -four  and  eighteen 
hundred  and  eighty-six,  if  any,  to  ]l>e  used  in  continuing  the  improvement  of  the  Des 
Moines  Rapids  under  present  project. 

Improving  Mississippi  River  firom  Des  Moines  Rapids  to  the  mouth  of  Illinois  River, 
two  hundred  thousand  dollars,  including  the  removal  of  bars  at  the  mouth  of  Cedar 
Creek,  in  Quincy  Bay,  dredging  in  said  bay :  opening  Willow  plough,  and  removing 
the  bars  at  the  mouth  of  Wnipple  Creek  ana  Hamburg  Bay,  if  in  the  opinion  of  the 
Secretary  of  War  the  same  is  deemed  advisable  in  the  interest  of  commerce  and  navi- 
gation; and  fifty  thousand  dollars  of  said  sum,  or  so  much  thereof  as  may  be  neces- 
sary may  be  expended  in  improving  and  strengthening  Sny  Island  Levee  where  it 
crosses  Sincarte  Slough  and  other  sloughs,  and  in  repairing  wash  outs  in  said  levee. 
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Improving  dry-dock  at  Des  MoineB  Rapids :  To  complete,  sixteen  thonsaod  two  ban- 
drcd  and  fifty  dollars. 

Improving  the  Mississippi  River  from  the  mouth  of  the  Illinois  River  to  the  month 
of  the  Ohio  River,  inclucVin^r  the  completion  of  the  work  at  Alton,  and  at  the  discre- 
tion of  tiie  Secretary  of  War,  the  protection  of  the  Illinois  shore  opposite  the  month 
of  the  Missouri  River,  and  the  improvement  of  Saint  Louis  harbor:  Continuing  im- 
provement, three  hundred  thousand  dollars. 

Improving  Mississippi  River  from  head  of  the  Passes  to  the  mouth  of  the  Ohio 
River:  Continuing  improvement,  two  million  dollars;  which  sum  shall  be  expended 
under  the  direction  of  the  Secretary  of  War  in  accordance  with  the  plans,  specifica- 
tions, and  recommendations  of  the  Mississippi  River  Commission :  Provided,  That  no 
portion  of  this  appropriation  shall  be  expended  to  repair  or  build  levees  for  the  pur- 
pose of  reclaiming  lands  or  preventing  injury  to  lands  or  private  property  by  over- 
flows :  Provided,  howei^er,  That  the  Commission  is  anthorized  to  repair  and  build  levees 
if  in  their  judgment  it  should  be  done  as  part  of  their  plans  to  afford  ease  and  safety 
to  the  navigation  and  commerce  of  the  liver  and  to  deepen  the  channel.  Of  the 
foregoing  sum  one  hundred  and  fifty  thousand  dollars,  or  so  much  thereof  as  shall  be 
necessary,  shall  be  expended  in  protecting  the  bank  along  the  Lake  Bolivar  front,  by 
revetment. 

For  survey  of  the  Mississippi  River  from  the  head  of  the  passes  to  its  headwaters : 
Continuing  survey,  seventy-five  thousand  dollars. 

For  continuing  the  removal  of  snags,  wrecks,  and  other  obstructions  in  the  Missis- 
sippi River,  one  hundred  thousand  dollars. 

For  work  in  accordance  with  the  plans  and  si^cifications  of  the  Missiaaippi  River 
Commission : 

At  Columbus,  Kentucky :  Continuing  improA'ement,  twenty-five  thousand  dollars. 

At  Hickman,  Kentucky :  Continuing  improvement,  seventy  thousand  dollars. 

At  Helena,  Arkansas,  seventy-five  thousand  dollars. 

At  Greenville,  Mississippi :  Continuing  improvement,  seventy-five  thousand  dol- 
lars. 

At  Vicksburg,  Mississippi :  Continuing  improvement,  one  hundred  and  fifty  thou- 
sand dollars. 

At  New  Orleans,  Louisiana :  CoBtinuing  improvement,  two  hundred  thousand  dol- 
lars. 

At  the  head  of  the  Atehafalaya  and  mouth  of  Red  River,  Louisiana,  for  rectifica- 
tion thereof,  by  preventing  further  enlargement  of  the  Atehafalaya  and  restricting 
its  outlet  capacity,  and  for  turning  the  waters  of  Red  River  into  the  north  or  upper 
channel  around  TumbnlPs  Island,  and  for  keeping  open  a  navigable  channel  throagh 
the  mouth  of  Red  or  Old  River  into  the  Mississippi,  two  hundred  and  fifty  thousand 
dollars. 

For  gauging  the  waters  of  the  Lower  Mississippi  River  and  its  tributaries  as  pro- 
vided for  in  Joint  resolution  of  twenty-first  of  February,  eighteen  hundred  and  seventy- 
one,  nine  thousand  six  hundred  dollars :  Provided,  That  three  thousand  six  hundred 
dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenses  of  ganging  the 
said  waters  during  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty- 
eight. 

For  examinations  and  surveys  at  Sonth  Pass,  mouth  of  Mississippi  River,  pnrsnant 
to  the  act  of  March  third,  eighteen  hundred  and  seventy-five,  ten  thousand  dollan. 

Improving  Gasconade  River,  Missouri:  Continuing  improvement,  five  thousand 
dollars. 

Improving  Little  River,  Missouri,  from  Hornersville  to  its  junction  with  theSaiot 
Francis  River,  five  thousand  dollars. 

Improving  Osage  River,  Missouri :  Continuing  improvement,  five  thousand  dollars. 

Improving  Saint  Francis  River,  Missouri,  from  Greenville  to  the  Arkansas  State 
line,  five  thousand  dollars. 

Improving  Black  River,  Missouri,  seven  thousand  dollars. 

Improving  Missouri  River  fi-om  mouth  to  Fore  Benton  :  Continuing  improvement, 
one  million  dollars,  including  removal  of  obstructions,  survey's,  and  examinations,  to 
be  expended  under  the  direction  of  the  Secretary  of  War,  in  accordance  with  the 
plans,  specifications,  and  recommendations  of  the  Missouri  River  Commission,  except 
as  herein  modified. 

Out  of  the  above  sum  the  following  amounts  shall  be  applied  to  the  purposes  bere- 
iuafter  specified,  namely :  One  hundred  and  fifty  thousand  dollars,  or  so  much  thereof 
as  may  be  needed,  shall  be  expended  on  that  portion  of  the  Missouri  River  lying  be- 
tween the  cities  of  Council  Bluffs,  Iowa,  and  Omaha,  Nebraska,  and  a  point  five  mtle^ 
above  the  bridge  of  the  Omaha  and  Council  Blufts  Bridge  Company,  by  the  course  of 
said  river ;  that  the  sum  of  one  hundred  thousand  dollars,  or  so  much  thereof  as  may 
be  needed,  shall  be  expended  on  said  river  at  Sioux  City,  Iowa,  and  in  Nebraska, 
opposite  said  city ;  that  the  sum  of  fifty  thousand  dollars,  or  so  much  thereof  as  may 
be  needed,  shall  be  expended  on  said  river  at  or  near  Plattsmouth,  Nebraska ;  thai 
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the  snm  of  fifty  thonsand  dollars^  or  so  mnch  thereof  as  may  be  needed,  shall  be  ex- 
pended on  said  river  at  or  near  Kalo,  Nebraska;  that  the  sam  of  seventy-five  thousand 
dollars,  or  so  much  thereof  as  may  be  needed,  shall  be  expended  on  said  river  at  or 
near  Nebraska  City,  Nebraska ;  that  the  sum  of  sixty-five  thonsand  dollars,  or  so 
mnch  thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or  near  Kansas 
City,  Missouri ;  that  the  sum  of  sixty-five  thousand  dollars,  or  so  much  thereof  as  may 
be  necessary,  shall  be  expeuped  on  said  river  at  or  near  Saint  Joseph,  Missouri ;  that 
the  sum  of  forty-five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  Ahull 
be  expended  on  said  river  at  or  near  Arrow  Rock,  Missouri ;  that  the  sum  of  seventy- 
five  thousand  dollars,  or  so  mnch  thereof  as  may  be  necessary,  shall  be  expended  on 
said  river  at  or  near  Leavenworth,  Kansas;  that  the  sum  of  seventy-five  thousand 
dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or 
near  Atchison,  Kansas ;  and  that  the  sum  of  twenty-five  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or  near  Miami,  Mis- 
souri. 

-  Improving  Mokelumne  Kiver,  California :  Removing  obstructions,  two  thousand 
dollars. 

Improving  Sacramento  and  Feather  Rivers,  California :  Continuing  improvement, 
twenty  thousand  dollars ;  to  bo  expended  for  snagging  and  dredging  operations. 

Improving  Napa  River,  California,  seven  thousand  nve  hundred  dollars. 

Improving  San  Joaquin  River,  California :  Continuing  improvement,  twenty-five 
thousand  dollars ;  a  portion  of  which  may  be  used,  in  the  discretion  of  the  engineer, 
in  closing  Laird's  Slough  and  in  making  the  partial  closure  of  what  is  called  ''Para- 
dise Cut/' 

Improving  Petaluma  Creek,  California :  Continuing  improvement,  two  thonsand 
dollars. 

Improving  canal  at  the  Cascades,  Oregon:  Continuing, improvement,  three  hun- 
dred thonsand  dollars. 

Improving  Upper  Columbia  River,  including  Snake  River,  Oregon  and  Washing- 
ton Territory  :  Continuing  improvement,  ten  thonsand  dollars. 

Improving  the  month  of  the  Columbia  River,  Oregon:  Continuing  improvement, 
five  hundred  thonsand  dollars. 

'  Improving  Lower  Willamette  and  Colombia  Rivers  in  front  of  and  below  Port- 
land, Oregon :  Continning  improvement,  one  hundred  thousand  dollars,  of  which 
sum  one  thousand  dollars  or  so  much  thereof  as  may  be  necessary,  may  be  expended 
in  dredging  the  bar  at  Skamokawa,  on  the  Columbia  River. 

Improving  Willamette  River  above  Portland,  Oregon  :  Continuing  improvement, 
twenty-nine  thonsand  dollars,  of  which  sum  fourteen  thonsand  dollars,  if  deemed 
necessary  by  the  Secretary  of  War,  may  be  expended  in  revetting  the  WiUamette 
River,  above  Corvallis,  to  prevent  the  threatened  change  in  the  channel  of  the  river 
at  said  point. 

.  Improving  Coquille  River,  Oregon :  Continuing  improvement,  twenty-five  thou- 
sand dollars ;  of  which  five  thonsand  dollars  is  authorized  to  be  expended  for  snag- 
ging between  Coquille  City  and  Myrtle  Point. 

Improving  Umpqua  River.  Oregon  :  To  complete,  two  thonsand  dollars. 

Gauging  waters  of  the  Columbia  River,  Oregon  :  For  fiscal  years  ending  June  thir- 
tieth, eighteen  hundred  and  eighty-eight,  and  Juno  thirtieth,  eighteen  hundred  and 
eighty-nine,  two  thousand  five  hundred  dollars. 

Improving  Chehalis  River,  Washington  Territory  :  Continning  improvement,  two 
thousand  dollars. 

Improving  Cowlitz  River,  Washington  Territory :  Continuing  improvement,  three 
thousand  dollars. 

Improving  Skagit,  Stielaqnamish,  Nootsack,  Snohomish  and  Snoqnalmie  Rivers, 
Washington  Territory :  Continuing  improvement,  fifteen  thousand  dollars;  of  which 
five  thousand  shall  be  used  for  a  snag-boat  and  outfit. 

Sec.  2.  That  whenever  complaint  shall  be  made  to  the  Secretary  of  War  that  by 
reason  of  the  placing  in  any  navigable  waters  of  the  United  States  of  any  bridge  pier 
or  abutment,  the  current  of  such  waters  has  been  so  deflected  from  its  natural  course 
as  to  cause  by  producing  caving  of  banks  or  otherwise  serions  damage  or  danger  to  prop- 
erty, it  shall  be  his  duty  to  make  inquiry,  and  if  it  shall  be  ascertained  that  the  com- 
plaint is  well  founded,  he  shall  cause  the  owners  or  persons  operating  such  bridge  to 
repair  such  damage  or  prevent  snch  danger  to  property  by  such  means  as  he  shall 
indicate  and  within  such  time  as  he  may  name,  and  in  default  thereof  the  owners  or 
persons  operating  such  bridge  shall  be  liable  in  any  court  of  competent  jurisdiction 
to  the  per8<ms  injured  in  a  sum  double  the  amount  of  said  injury:  Proj^idedy  howeveVf 
That  nothing  herein  contained  shall  be  construed  so  as  to  affect  any  rights  of  action 
which  may  exist  at  the  time  of  the  passage  of  this  act. 

Sec.  3.  That  it  shall  be  the  duty  of  the  Secretary  of  War  to  apply  the  money  herein 
and  hereafter  appropriated  for  improvements  of  rivers  and  harbors,  other  than  sur- 
veys, estimates,  and  gaugings,  in  carrying  on  the  various  works,  by  contract  or  other- 
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wise,  as  may  be  most  economical  and  advantaKeous  to  the  Government.  Whero  said 
works  are  done  by  contract,  such  contract  shall  be  made  after  snfiScient  pnblio  ad- 
vertisement for  proposals,  in  snch  manner  and  form  as  the  Secretary  of  War  shall 
prescribe ;  and  such  contracts  shall  be  made  with  the  lowest  responsible  bidders,  ac- 
companied by  snch  secnrities  as  the  Secretary  of  War  shall  reqaire,  conditioned  for 
the  faithful  prosecution  and  completion  of  the  work  according  to  such  contract. 

Sec.  4.  That  for  the  purpose  of  securing  the  unintenrapted  examinations  and  snr- 
veyft  at  the  South  Pass  of  the  Mississippi  River,  as  provided  for  in  the  act  of  March 
thiDd»  eighteen  hundred  and  seventy-five,  the  Secretary  of  War,  upon  the  application 
of  the  Chief  of  Engineers,  is  hereby  authorised  to  draw  his  warrant  or  I'eqnisitioo 
from  time  to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary 
to  do  such  work,  not  to  exceed  in  the  aggregate  for  each  year  the  amount  appropri- 
ate<l  in  this  act  fur  such  purpose :  Frovi3ed,  however ,  That  an  itemized  statement  of 
said  expenditures  shall  accompany  the  Annual  Report  of  the  Chief  of  Engineers. 

Sec.  5.  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to  make  snch 
rules  and  regulations  for  the  navigation  of  the  South  Pass  of  the  Mississippi  River 
as  to  him  shall  seem  necessary  or  expedient  for  the  purpose  of  preventing  any  ob- 
struction to  the  channel  through  said  Sonth  Pass  and  any  injury  to  the  works  therein 
constructed .  The  term '  *  Sou  th  Pass, "  as  herein  employed,  shall  be  construed  as  embrac- 
ing the  entire  extent  of  channel  between  the  upper  ends  of  the  works  at  the  head  of  the 
pass  and  the  outer  or  sea  end  of  the  jetties  at  tlie  entrance  from  the  Gulf  of  Mexico ; 
and  any  person  who  shall  willfnlly  violate  any  rule  or  regulation  made  by  the  Sec- 
retary of  War  in  pursuance  of  this  act  shall  be  guilty  of  a  misdemeanor,  and,  on 
conviction  thereof  shall  pay  a  fine  not  exceeding  five  hundred  dollars  and  undergo 
an  imprisonment  not  exceeding  six  months,  at  the  discretion  of  the  court. 

Sec.  6.  That  for  the  purpose  of  securing  the  nninterrnpted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  Joint  resolution  of 
the  twenty-first  of  February,  eighteen  hundred  and  seventy-one,  upon  the  applica- 
tion of  tho  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to  draw 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Treasury 
for  snch  sums  as  may  be  necessary  to  do  snch  work,  not  to  exceed  in  the  aggre- 

f  ate  for  each  year  the  amount  appropriated  in  this  act  for  such  purpose :  Provided, 
oweveVf  That  an  itemized  statement  of  said  expenses  shall  accompany  the  annual 
report  of  the  Chief  of  Engineers. 

Sec.  7.  That  for  the  purpose  of  securing  the  uninterrupted  work  of  operating  snag- 
boats  on  the  Upper  Mississippi  River,  and  of  removing  snags,  wrecks,  and  otner  ob- 
structions in  the  Mississippi  Kiver,  the  Secretary  of  War,  upon  the  application  of  the 
Chief  of  Engineers,  is  hereby  authorized  to  draw  his  warrant  or  requisition  Dcomtime 
'to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necessary  to  do 
such  work,  not  to  exceed  m  the  aggregate  for  each  year  the  amounts  appropriated  in 
this  act  for  snch  purposes:  Provided,  Sowever,  That  an  itemized  statement  of  said  ex- 
penses shall  accompany  the  annual  report  of  the  Chief  of  Engineers. 

Sec.  8.  That  the  Secretary  of  War  snail  cause  the  manuscript  of  the  annual  report 
of  the  Chief  of  Engineers  and  subordinate  engineers  relating  to  the  improvement  of 
rivers  and  harbors,  and  the  report  of  the  Mississippi  and  Missouri  River  Commissions 
to  be  placed  in  the  hands  of  the  Public  Printer  on  or  before  the  fifteenth  day  of  Oc- 
tober in  each  year,  and  the  Pnblio  Printer  shall  cause  said  reports  to  be  printed  with 
an  accurate  and  comprehensive  index  thereof,  on  or  before  the  first  Monday  in  Decem- 
ber in  each  year,  for  the  use  of  Congress. 

Sec.  9.  That  whenever  the  Secretary  of  War  shall  have  good  reason  to  believe  that 
any  railroad  or  other  bridge  now  constructed,  or  which  may  hereafter  be  constmoted, 
over  any  of  the  navigable  water-ways  of  the  United  States  is  an  obstruction  to  the  free 
navigation  of  such  waters,  by  reason  of  insufiicient  height,  width  of  span,  or  other- 
wise, or  where  there  is  difficulty  in  passing  the  draw-opening  or  the  raft-span  of  snch 
bridge  by  rafts,  steam-boats,  or  other  water-craft,  it  shall  be^e  dntyof  tne  said  Seo- 
retary  to  give  notice  to  the  persons  or  corporations  owning  or  controlling  such  bridge 
to  so  alter  the  same  as  to  render  navigation  through  or  under  it  free,  easy,  and  un- 
obstructed ;  and  in  giving  snch  notice  be  shall  prescribe  in  each  case  a  reasonable 
time  in  which  such  alteration  is  to  be  made.  If,  at  the  end  of  such  time,  the  altera- 
tion has  not  been  made,  the  Secretary  of  War  shall  forthwith  appraise  the  Attorney- 
General  of  the  United  States,  whose  duty  it  shall  be  to  Institute  suit,  in  the  name  of 
the  United  States,  withont  delay,  in  the  circuit  or  district  court  of  the  United  States 
for  the  circuit  in  which  snch  bridge  is  located,  which  court  is  hereby  invested  with 
jurisdiction  for  this  purpose,  to  recover  from  the  owners  or  managers  of  such  bridge 
the  fines  mentioned  in  the  succeeding  sections  of  this  act. 

Sec.  10.  That  the  owner  or  owners  or  manager  or  managers  of  any  railroad  or  other 
bridge  obstructing  the  free  navigation  of  any  navigable  water-way  of  the  United 
States  who  shall  willfully  fail  or  refuse  to  remove  the  same,  or  to  cause  the  necessary 
alterations  to  be  made  in  the  same  so  as  to  render  navigation  through  or  under  it 
free,  easy,  and  unobstructed  to  rafts,  steam-boats,  or  other  water-craft,  alter  re- 
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ceiving  notice  to  that  effect  from  the  Secretary  of  War  and  within  the  time  prescribed 
by  him,  shall  be  subject  to  a  fine  aa  penalty  therefor  of  five  hundred  dollars  per  month 
for  the  time  he  or  they  are  in  default,  and  the  amount  so  recovered  shall  be  placed  to 
the  credit  of  the  improvement  fund  of  the  water-way  obstruc4;ed  by  such  bridge. 

Sec.  11.  Whenever  the  improvements  provided  for  by  this  act,  or  those  which  have 
heretofore  been  prosecuted  by  the  United  States,  or  may  hereafter  be  undertaken, 
shall  be  found  to  operate  (whether  by  lock  and  dam  or  otherwise),  as  obstructions  to 
the  passage  of  fish,  the  Secretary  of  War  may,  in  his  discretion,  direct  and  cause  to 
be  constructed  practical  and  sufficient  fish-ways,  to  be  paid  for  out  of  the  general 
appropriations  for  the  streams  on  which  such  fish-ways  may  be  constmoted. 

Sec.  12.  Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishtuent. 
of  harbor  lines  inessential  to  the  preservation  and  protection  of  harbors,  he  may,  and 
is  hereby,  authorized  to  cause  such  lines  to  be  established,  beyond  which  no  piers  or 
wharves  shall  be  extended  or  dei>osits  made  except  under  such  regulations  as  may 
be  prescribed  from  time  to  time  by  him. 

Src.  13.  That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to  cause 
examinations  or  surveys,  or  both,  to  be  made,  and  the  cost  of  improvement  to  be  esti- 
mated at  the  following  localities,  to  wit :  In  the  States  of— 

ARKANSAS. 

Ouachita  River,  Louisiana  and  Arkansas,  from  its  mouth  to  head  of  navigation,  to 
determine  the  advisability  and  probable  cost  of  its  permanent  improvement. 


The  Secretary  of  War  is  hereby  authorized  and  directed  to  cause  a  survey  to  be 
made  at  the  earliest  practicable  time  for  the  location  of  a  channel  in  and  along  the 
Coosa  River,  in  Alabama,  from  the  rapids  at  Wetumka  to  connect  with  the  improve- 
ments already  completed  on  said  river  above  the  Ten  Islands,  and  to  direct  the  engineer 
making  the  survey  to  report  as  to  the  most  feasible,  economical,  and  suitable  plan 
for  making  such  improvement.         • 

Warrior  River  from  Tuscaloosa  to  Demopolis,  for  deepening  and  widening  the 
channel  with  a  view  of  the  easy  transportation  of  coal. 

Sipsey  River,  from  the  Tombigbee  River  at  Vienna  to  Texas,  with  a  view  of  easy 
transportation  of  coal. 

Choctawhatchee,  for  low  water  navj^tion. 

CALIFORNIA. 

San  Bennaventure  Harbor. 

Eel  River,  entrance  and  inside  bars  to  head  of  navigation. 

'Klamath  River,  entrance  and  inside  bars  to  head  of  navigation. 

San  Simeon  Bay. 

The  Secretary  of  War  is  hereby  directed  to  make  an  examination  and  report  to 
Congress  as  to  the  necessity  for  the  establishment  and  maintenance  of  public  moor- 
ings for  the  protection  of  shipping  in  the  open  and  exposed  ports  on  the  northern 
coast  of  California  at  Fort  Ross,  Fish's  Mill,  Fish  Rock,  Shelter  Cove,  Trinidad,  and 
such  other  places  as  may  be  deemed  advisable  by  him. 

CONNECTICUT. 

Mystic  River. 
New  London  Harbor. 

Black  Rock  Harbor,  for  breakwater  to  Pentfield  Reef  and  south  from  Fairweather 
Island. 

ARIZONA. 

Colorado  River,  between  Camp  Mojave  and  El  Dorado  Canon. 
Colorado  River,  between  Camp  Mojave  and  the  point  where  the  boundary-line  be- 
tween Nevada  and  Utah  Territory  intersects  said  river. 

DELAWARE.     . 

Nanticoke  River,  from  Seaford  to  Concord. 
Mahon  River. 
Prime  Hook  Creek. 
Appoqninimlnk  Creek. 
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DAKOTA. 

Ice  harbor  at  or  near  Bismarck,  on  the  Upper  Miasonri  River. 

FLORIDA. 

Saint  Andrew'g  Bay. 

Cbipola  River,  from  its  mouth  to  Marianna. 
Haint  Mark^H  River  and  bar  at  its  month. 
Ocklawaha  River  from  its  month  to  Lake  Griffin. 
HomoHOMsa  River  and  bar  at  its  month. 

Cbipola  River  from  its  mouth  to  Wewahitchka  and  the  "Cut  Off,"  and  "Lee's 
Slongh,''  mnniug  from  the  Apalachicola  Rirer  to  the  Cbipola  River. 
Crystal  River  and  bar  at  its  month. 
Alafia  River  and  bar  at  its  month. 
Sarasota  Bay. 
The  channel  between  Tampa  Bay  and  Old  Tampa  Bay. 

GEORGIA. 

Flint  River,  rock  reefs  at  Albany  and  above. 

Savannah  River  above  Augusta  and  between  Angnsta  and  AndersonviUe. 

Oconee  River. 

Ocmnlgee  River.    Resurvey. 

INDIANA. 

Grand  Calumet  River,  beginning  one-half  mile  east  of  Hammond,  and  thence  east- 
ward to  Lake  Michigan. 

For  the  survey  of  a  canal- way  connecting  the  waters  of  Lake  Michigan  with  the 
Calumet  River,  bccinniug  at  a  point  on  the  Calumet  River  one  mile  east  of  Ham- 
*uioud,  Indiaoa,  and  running  due  north  to  Berry  Lake,  and  thence  along  the  eastern 
waters  of  said  Berry  Lake;  thence  northeast  to*Lake  Michigan.  The  survey  to  esti- 
mate a  canal  fourteen  feet  deep  and  two  hundred  feet  wide. 

Berry  Lake  forming  a  natural  harbor  of  refuge. 

ILUN#to. 

Moline  City  Harbor. 
Grand  Calumet  River. 

Mississippi  River,  the  main  slough  at  Hamilton,  Illinois,  to  the  end  of  securing  a 
good  and  sufficient  steam-boat  landing  at  that  point. 

IOWA. 

For  a  snrvey  and  examination  of  the  Mississippi  River  at  and  near  the  head  of 
Beaver  Island,  at  Clinton,  Iowa,  to  determine  what  is  necessary  to  remove  the  sand- 
bars there  formed  and  forming,  so  as  to  make  navigable  and  protect  the  entrance  to 
the  western  channel,  and  the  channel  itself  that  runs  between  Beaver  Island  and  the 
Iowa  shore. 

KENTUCKY. 

Harbor  at  Owensboro. 

Big  Sandy  River  from  Catlettsbnrgh  to  Pikeville,  on  Louisa  Fork,  and  to  the  mouth 
of  Pond  Cieek  on  Tug  Fork. 

LOUISIANA. 

Bayon  Teche,  from  mouth  to  Saint  Martinsville. 

Atchafalaya  River,  from  Berwick's  Bay  to  Gulf  of  Mexico,  to  secure  a  channel  of 
twenty  feet  depth. 
Month  and  Passes  of  Calcasieu  River. 

Bayou  Terrebonne,  for  continuing  dredging  three  miles  above  Houmab 
Harbor  of  Btiton  Rouge. 
Tangipahoa  River. 

Bayou  Dorcheat,  from  Lake  Bistenean  to  the  Arkansas  line. 
Tchefuncta  and  Bogue  Falia. 
Bayou  Chitta. 

Bayou  des  Glaises,  with  a  view  to  establishing  locks. 
Bayou  Saint  John,  from  head  of  navigation  to  Lake  Ponchartrain . 
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Bayon  Lafoarcbe^  from  Donaldson ville  to  Qalf. 
Amite  River. 
Bayon  Manchao. 

Bayou  Teche,  with  a  view  to  putting  in  locks. 
Tickfaw  River. 

Bayou  Terrebonne  and  Bayou  Black,  with  the  view  of  opening  a  shorter  water-way 
between  Mississippi  River  and  Berwick^s  Bay,  Texas  and  Mexico. 

MARYLAND. 

Easfceni  Branch  of  Potomac  River. 

Wicomico  River. 

North  East  River. 

Manokin  River. 

Warwick  River. 

Wetypkin  River. 

Chester  River,  between  Crumpton  and  Jones'  Landing. 

South  East  River. 

La  Trappe  River. 

Still  Pond  Harbor.  • 

Tuckahoe  River. 

Sassafras  River. 

Elk  River. 

MASSACHUSETTS. 

Taunton  River. 

Cohasset  Harbor. 

Weymouth  River. 

Goose  Point  Channel,  Plymouth  Harbor,  to  public  wharf  at  Kingston. 

Weir  River. 

Salem  Harbor,  including  South  River. 

Beverly  Harbor. 

Cranes  and  Waters  Rivers  of  Essex  Branch. 

Martha's  Vineyard,  inner  and  outer  harbor  at  Edgarton. 

Stage  Harbor  at  Chatham. 

Westport  Harbor,  and  East  and  West  Branch  of  Westport  River. 

Maiden  River,  as  to  straightening,  widening,  and  deepening  the  channel. 

MISSISSIPPI. 

Gulf  Port  Harbor,  with  a  view  to  obtaining  a  twenty  foot  channel  two  hundred  feet 
wide  to  approach  the  shore  as  near  as  practicable. 

Leaf  River,  from  its  mouth  to  mouth  uf  Bowie  Creek,  near  the  New  Orleans  and 
Northeastern  Railroad. 

Chickasahay  River,  from  its  mouth  to  Enterprise. 

Blnff  Creek,  from  its  mouth  to  the  head  of  navigation. 

Tombigbee,  between  Vienna  and  Cotton  Gin,  with  a  view  of  obtaining  continuous 
navigation. 

Bogne  Phalia,  especially  the  part  known  as  the  Narrows,  with  view  to  its  improve- 
ment. 

MINNESOTA. 

Duluth. 

MICHIGAN. 

False  Presqne  Isle  Harbor,  Lake  Huron,  for  a  harbor  of  refuge. 

Au  Gres  River,  to  deepen  channel  to  village  of  Au  Gres  to  ten  feet  in  depth. 

Black  River,  Lake  Superior,  to  deepen  channel  to  depth  of  sixteen  feet  and  con- 
structing a  breakwater. 

Detroit  River,  at  Gross  Point,  to  dredge  channel  now  in  use  to  depth  of  twenty 
feet. 

Potoskey  Harbor,  for  breakwater  and  harbor  of  refuge. 

Thunder  Bay  River,  Alpena,  for  sixteen  foot  channel  from  mouth  to  one  mile 
above. 

Au  Sable  River  at  An  Sable,  with  view  of  twelve  foot  channel  and  breakwater. 

Port  Austin,  for  breakwater. 

Lexington,  for  breakwater. 

Forestville,  for  breakwater. 
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Blaok  River,  at  Port  Hnron,  to  deepen  channel  from  mouth  to  Grand  Tronk  rail- 
road bridge  to  depht  of  eighteen  feet. 

Pine  River,  at  Saint  Clair  City,  to  deepen  channel  from  month  to  Belknap's  brick- 
yard to  depth  of  sixteen  feet. 

Qnanicassee  River,  to  deepen  channel  from  month  to  village  of  Sebewatng  to  twelve 
feet. 

Port  Sanilac,  for  harbor  of  refoge. 

Sangatnck  Harbor,  to  obtain  channel  of  navigable  width,  with  a  minimum  depth 
of  fifteen  feet  and  reconstructing  piers. 

Monroe  Harbor,  to  deepen  channel  to  sixteen  feet. 

Grand  River,  irom  Grand  Rapids  to  Lake  Michigan :  For  channel  of  navigable 
width,  minimum  depth  often  feet. 

Alffonao  on  St.  Clair  River,  with  view  of  uniting  north  and  south  channels  between 
Clark  and  Harsems  Islands. 

.     MAINE. 

Monhegan  Island  Harbor. 

Belfast  Harbor. 

Harbor  and  channel  at  Pembroke. 

Union  River  and  Union  River  Bay. 

Hairissecket  River. 

Saint  Croix  River:  Resurvey. 

Medomac  River. 

Pleasant  River,  from  Columbia  Falls  to  its  month. 

Kennebnnk  River. 

mssouRi. 

Clarksvillo  Harbor. 

Saint  Louis  Harbor. 

Grand  River. 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  cause  a  survey  to  be 
made  of  the  Osage  River,  Missouri,  from  its  mouth  up  to  the  first  shoal,  and  five 
miles  above  the  same,  and  to  report  an  estimate,  based  on  such  survey,  of  the  coa^  of 
constructing;  one  lock  and  dam  within  the  limits  of  said  survey,  and  the  effect  npon 
the  navigation  of  said  river,  of  constmcting  said  lock  and  dam. 

Missouri  River  at  Miami. 

NEW  HAMPSHIRE. 

Cocheco  River,  from  Dover  to  its  mouth. 

The  Secretary  of  War  is  hereby  authorised  and  directed-  to  cause  a  survey  to  be 
made  of  the  Hampton  River  in  New  Hampshire,  and  to  direct  the  engineer  making 
the  survey  to  report  as  to  the  most  feasible,  economical,  and  suitable  p&i  fbr  improv- 
ing the  same. 

NSW  MEXICO. 

Rio  Grande  River,  from  Embudo  t-o  £1  Paso,  Texas. 

NSW  YORK. 

Water-way  around  Niagara  Falls,  of  capacitv  and  facilities  sufficient  to  float  mer- 
chant ships  and  ships  of  war  of  modem  build,  drawing  twenty  feet  of  water,  said 
water-way  to  commence  in  a  navigable  part  of  Niagara  River,  in  Nia^ra  County,  at 
or  near  Tonawanda,  and  to  end  in  the  navigable  waters  of  said  river  below  said  falls, 
or  in  navigable  waters  connected  therewith.  For  the  purposes  hereof  the  Secretary 
of  War,  in  his  discretion,  mav  take  into  consideration  and  revise  the  surveys  and  esti- 
mates of  such  a  water-way  heretofore  made  by  Brevet  Colonel  C.  £.* Blunt,  of  the 
United  States  Corps  of  Engineers,  in  compliance  with  a  joint  resolution  of  tne  Con- 
gress approved  March  twenty-second,  eighteen  hundred  and  sixty-seven. 

Plattsburch :  For  extension  of  three  hundred  feet  on  north  end  of  the  breakwater. 

Fort  Pond  Harbor,  Montauk. 

East  Rockaway  Creek,  Long  Island. 

Brown's  Creek,  Saysville. 

Port  Jefferson  Inlet. 

Wappinger's  Creek,  from  Wappinger's  Falls  to  its  mouth. 

Tarrytown  Harbor. 

East  Rockaway  Creek. 

Salmon  River,  from  railroad  bridge  at  Fort  Covington  to  the  international  lioe, 
with  a  view  of  deepening  the  chanuM  to  seven  feet. 
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Black  River  from  BfownviUe  to  Lake  Ontario. 

Cape  Vincent  Harbor,  to  establinh  a  breakwater. 

Shoals  between  the  Sister  Islands  and  the  cross-over  light  in  Saint  Lawrence. 

Larchmont  Harbor. 

A  ship  channel  between  Jersey  City  and  Ellis  Island. 

Harbor  of  refage  at  Frontberg,  on  the  sonth  shore  of  Lake  Ontario. 

Genessoe  River,  from  a  point  sonth  of  the  present  harbor  and  above  the  village  of 
Charlotte,  extending  sontherly  a  distance  abont  three  thousand  feet. 

Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  for  harbor  of  refnge  at 
Irondeqaoit  Bay. 

Harbor  at  Troatberg. 

Harbor /uioat)i  of  Salmon  River,  Lake  Ontario. 

Lake  George,  with  view  of  placing  buoys  and  improving  channel. 

The  East  River,  with  the  view  to  the  removal  of  a  ledge  of  rooks  in  the  same,  from 
the  foot  of  Broome  street  to  the  foot  of  Twenty-third  street  in  New  York  City.  This 
snrvey  to  be  made  notwithstanding  any  other  survey  heretofore  made. 

NEW  JSRSBY. 

Alloway  Creek. 

Little  Salem  Creek. 

Hackensack  River,  from  the  lower  bridge  at  the  town  of  Hackensack  to  the  Erie 
Railway  Bridge. 

From  the  pier  Lithe  to  the  main  channel,  a  distance  of  about  sixteen  hundred  and 
fifty  feet,  and  seven  hundred  feet  north  by  northeast  from  Ellis  Island  for  a  ship 
channel  or  basin  between  the  deep  water  of  Hudson  River  and  Ellis  Island. 

NOBTH  CAROLINA. 

Trent  River,  to  upper  Quaker  bridge. 

Fishing  Creek. 

Shallotte  River. 

Swift  Creek. 

White  Oak  River 

North  East  River  (Cape  Fear). 

Waterway,  between  New  River  and  Swansboro. 

Maokey's  Creek. 

Pasquotank  River,  above  the  month  of  Turner's  Cut. 

Cape  Fear  River,  North  Carolina,  from  Wilmington  to  the  ocean,  with  an  estimate 
of  the  cost  of  its  improvement,  witn  a  navigable  channel  twenty  feet  deep  at  mean 
low  water* 

Ocracoke  Ihlet. 

Tar  River,  from  Tarboro  to  Rocky  Mount. 

omo. 

Conneaut  Harbor,  for  deepening  and  widening  channel. 
Cowles  Creek  or  Geneva. 
Month  of  Chasrin  River,  near  WiUoughby. 
Muskingum  Blver,  from  Zanesville  to  Dresden. 

OBSOON. 

Siusl aw  River  and  bar. 

Clackamas  River. 

Tualatin  River. 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  en- 
gineers from  the  United  States  Army  whose  duty  it  shall  be  to  thorousbly  examine 
the  obstructions  to  navigation  in  the  Columbia  River  at  The  Dalles  and  Celilo  Falls, 
and  at  Three  and  Ten  Mile  Rapids,  and  to  report  to  the  Secretary  of  War,  on  or  before 
the  first  Monday  in  December  next,  as  to  the  feaffibility  and  advisability  of  overcom- 
ing such  obBtructions  by  means  of  a  boat-rail  way  at  The  Dalles  and  Celilo  Falls^  and 
by  vridening,  to  a  naviffable  status  for  large  tonnage  river  boats,  the  channel  of  said 
river  at  Three  and  Ten  Mile  Rapids,  accompanied  by  careful  and  detailed  plans,  with 
estimates  of  the  cost  and  a  statement  as  to  the  usefulness  of  such  improvements  to 
navigation  and  of  their  relations  and  value  to  commerce ;  and  said  board  shall  also 
report,  at  the  same  time,  as  to  any  other  plan  or  project  for  overcoming  said  obstruc- 
tions at  said  points,  whereby  said  obstructions  to  navigation  may  be  removed,  which 
in  the  judgment  of  said  board  may  be  deemed  either  more  desirable  than  the  above  or 
woythy  of  consideration  by  the  Secretary  of  War  and  Congress,  and  shall  report  de- 
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tailed  plaus,  with  estimates  of  tbe  cost  of  such  proposed  improvemont  or  iniproye- 
locots,  and  as  to  their  relations  to  commerce  and  usefalness  to  navigation ;  and  said 
board  shall  report  which  of  said  projects  is  by  it  deemed  most  advisable.  And  the 
Secretary  of  War  shall  transmit  said  report  to  Coni^ess,  at  its  next  session,  with  his 
own  views  and  those  of  the  Chief  of  Engineers  of  the  United  States  Army  thereon  ; 
and  the  sam  of  fifbeen  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  i:» 
Jiereby  appropriated  to  defray  the  cost  of  making  said  examination  oud  survey  ami 
the  expenses  of  said  board. 

Nebalem  Bay  and  bar. 

Young's  River  and  it^  tributary  Klasknine  River. 

Umpqua  River,  in  the  State  of  Oregon ;  separate  surveys  and  estimates  to  he  maih^ 
first,  of  that  portion  of  such  river  between  Scott«burgh  and  the  mouth;  and  second, 
of  that  portion  between  Scottsburg  and  Hart's  Rapids,  near  Elktou. 

SOUTH  CAROLINA. 

Broad  and  Saluda  River,  above  Columbia. 

Beaufort  River,  from  a  point  three  milea  south  of  the  town  of  Beaufort  through  to 
Coosaw  River,  with  view  to  its  improvement,  especially  at  Brickyard. 

Ashepoo  River,  from  the  Charleston  and  Savannah  Hailroad  bridge,  six  miles  down 
the  river,  with  view  to  removing  obstructions  and  shoals  caused  by  sunken  vessels. 

Connect  North  Edisto  and  South  Edisto  Rivers  by  Saint  Pierre  River  and  South 
Creek. 

Savannah  River,  as  to  whether  the  damase  to  the  Yemezobie  Freshet  Bank  in  eighth 
een  hundred  and  eighty-seven  was  caused  by  the  work  at  cross-tides,  and  whether 
the  maintenance  of  said  bank  is  essential  to  the  success  of  the  work  at  cross-tides, 
and  what  will  be  the  cost  of  so  constructing  said  bank  as  to  confine  the  water  of  said 
river  to  its  bed. 

Owendaw  and  Wando  Rivers  and  other  waters  and  water-routes  connecting  BuIFs 
Bay  and  the  harbor  of  Charleston. 

Socastee  Creek  from  its  entrance  into  Waccamaw  River  to  the  bridge  at  Socastee. 

Combaheo  River :  Examine  whether  the  breaking  of  Bull  River  into  Combahee 
River  near  the  head  of  Bull  River  will  ii^ure  the  navigation  of  Combahee  River,  and 
report  a  plan  for  obstructing  said  breaks  and  the  cost  thereof. 

TEXAS. 

For  removal  of  raft  on  Guadaloupe  River. 

Mouth  of  Caney  Creek,  whore  it  empties  in  Matagorda  Bay. 

Removal  of  bar  at  mouth  of  Cedar  Bayou  where  it  empties  into  Galveston  Bay. 

TENNESSEE. 

Lower  Cumberland  River,  from  Nashville  to  month,  to  ascertain  if  necessary  to  es- 
tablish locks  and  dams. 

RHODE  ISLAND. 

Fishing  Place  Cove,  near  Seaconnet  Point,  with  view  to  constructing  a  break 
water. 

Cove  near  southeast  extremity  of  Coaster's  Harbor  Island,  and  water-way  between 
said  island  and  Rhode  Island,  with  a  view  to  deepening  the  water-way  and  removing 
obstructions. 

Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  with  a  view  ofcstabHshing  a 
harbor  of  refuse. 

Coast  near  life-saving  station.  East  Point  Judith,  with  a  view  to  constructing  a 
breakwater. 

Greenwich  Bay,  to  deepen  water  on  the  bar  at  Long  Point. 

For  a  survey  of  Narragansett  Bay  at  the  mouth  of  Narrow  River  with  a  view  of  con- 
structing a  breakwater. 

VERMONT. 

Swanton  Harbor,  as  to  what  changes  are  necessary  in  present  improvements. 

VIROINIA. 

Qnantico  Creek. 
Oocoquan  Creek. 
Acquia  Creek. 
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Cliickabominy  Creek. 
Onancock  Harbor. 
Hampton  Creek  and  Bar. 

For  catting  of  Hospital  Point  and  giving  a  depth  of  twenty-five  feet  and  an  addi- 
tional width  of  two  haudred  feet. 
Chnckatnok  Creek. 
Bennett's  Creek. 
Ware  River. 
Hull  Creek. 
Occobannock. 

Roanoke  River,  between  Clarksville  and  Eaton  Falls. 
Hanting  Creek,  at  its  month. 

Harbor  of  Cape  Charles  City  and  approaches  by  Cheuton  Inlet. 
ChincOteagne  Inlet,  for  parposes  of  a  breakwater. 
Machodac  River. 
Naesowaddoz  River. 
The  channel  crossing  the  Potomac  from  Alexandria,  Virginia,  to  the  Maryland  side. 

NEW  TORE. 

Great  Chazy  Bive^  from  its  mouth  on  Lake  Champlain  to  Champlain  Village. 

WEST  VIBGINIA. 

Cheat  River. 

Monongahela  River  above  npper  dam. 

Great  Cacapan. 

South  Branch  of  the  Potomac  River. 

WASHINGTON  TERRITORT. 

Upper  Columbia  River,  between  Wallula  and  British  line. 
North  Palonse  River. 

WISCONSIN. 

Centreville  Creek,  Manitowoc  County. 

Racine  Harbor,  enlarging  and  deepening  channel. 

Kenosha  Harbor,  for  refuge. 

Harbor  at  month  of  Fond  du  Lac  River,  in  Lake  Winnebago. 

Oconto  Harbor,  channel  sixteen  feet  deep  and  seventy-five  feet  wide  from  piers  to 
first  contour  in  river  at  Spies  Slough. 

For  a  survey  of  Minnesota  Point,  at  Superior,  at  the  west  end  of  Lake  Superior, 
to  ascertain  what,  if  anything,  should  be  done  to  preserve  the  same  from  the  inroads 
of  the  Lake,  and  for  the  protection  of  the  harbor,  together  with  the  cost  thereof. 

Monomonee  Harbor,  from  the  waters  of  Green  Bay  to  N.  Ludingtou  and  Company's 
mill,  Wisconsin,  for  a  channel  sixteen  feet  deep  and  two  hundred  feet  wide. 

Sec.  14.  For  examinations,  surveys,  and  contingencies,  and  for  incidental  repairs, 
for  which  there  is  no  special  appropriation,  for  rivers  and  harbors,  one  hundred  and 
fifty  thousand  dollars :  Provided,  That  no  survey  shall  be  made  of  any  harbors  or 
rivers  until  the  Chief  of  Engineers  shall  have  directed  a  preliminary  examiuation  of 
the  same  by  the  local  engineer  in  charge  of  the  district,  or  an  engineer  detailed  for 
the  purpose;  and  such  local  or  detailed  engineer  shall  report ^to  said  Chief  of  En- 
gineers, whether,  in  his  opinion,  said  harbor  or  river  is  worthy  of  improvement,  and 
shall  state  in  such  report  fully  and  particularly  the  facts  and  reasons  on  which  be 
bases  such  opinion,  including  the  present  and  prospective  demands  of  commerce ;  and 
it  shall  be  tbe  duty  of  the  Chief  of  Engineers  to  direct  the  making  of  such  survey, 
if,  in  his  opinion,  the  harbor  or  river  proposed  to  be  surveyed  be  worthy  of  improve- 
ment by  the  General  Government;  and  he  shall  report  to  the  Secretary  of  War  the 
facts,  and  what  public  necessity  or  convenience  may  be  subserved  thereby,  together 
with  the  full  reports  of  the  local  engineer:  And  provided  further,  That  the  Govern- 
ment shall  not  i>e  deemed  to  have  entered  upon  any  project  for  the  construction  or 
improvement  of  any  waterwav,  harbor  or  canal  mentioned  in  this  act  unless  or  until 
the  work  of  construction  shall  have  been  actually  appropriated  for.  Said  reports  of 
preliminary  examinations  and  surveys  shall  be  made  to  the  House  of  Representatives, 
and  are  hereby  ordered  to  be  printed  when  so  made. 

Received  by  the  President  July  31, 1888. 

[Note  by  the  Department  of  State.— The  foregoing  act  having  been  pre- 
sented to  the  President  of  the  United  States  for  his  approval,  and  not  having  been  re- 
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turned  by  him  to  the  houae  of  Congress  in  which  it  originated  within  the  time  pre- 
scribed by  the  Constitution  of  the  United  States,  has  become  a  law  without  his 
approval.] 


▲K  ACT  to  authorize  the  Kentnoky  liock  Om  CompaDy  to  Uy  oondnit  pipes  aoroM  the  Ohio  «iid  Salt 

BiTen. 

Be  it  enacted  hy  the  Senate  and  House  of  Represeniativee  of  the  United  States  of  Amer- 
ica in  Congress  assemhledf  That  the  assent  of  Congress  is  hereby  given  to  the  Kentneky 
Rock  Gas  Company  to  lay  pipes  for  conducting  natural  gas,  petroleum,  or  salt  water 
across  the  Ohio  River  and  Salt  River,  at  such  points  as  may  be  deemed  necessary, 
between  the  lower  boundary  of  Bradenburgh,  in  Meade  County,  Kentucky,  and  the 
upper  boundary  of  Louisville,  in  Jefferson  County,  Kentneky  :  Provided,  That  said 
pipes  be  laid  u[>on  or  beneath  the  bed  of  the  river  and  in  such  manner  as  not  to  in- 
terfere with  navigation,  and  under  the  supervision  of  the  Secretary  of  War. 

Approved,  August  13,  1&88. 


AK  ACT  to  authorise  the  Winona  and  Sonthweatem  Sailway  Company  to  baild  a  bridge  aorosa  the 
MiMiasippi  River  at  Winona,  llinnesota. 

•  Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhled.That  the  Winona  and  Southwestern  Railway  Company,  a  cor- 
poration duly  created  and  existing  under  the  laws  of  the  State  of  Minnesota,  ita  suc- 
cessors or  assigns,  be,  and  they  are  hereby,  authorized  to  construct  and  maintain  a 
bridge,  and  approaches  thereto  over  the  Mississippi  River,  from  any  point  within  the 
present  city  limits  of  the  city  of  Winona,  in  the  State  of  Minnesota,  to  the  opposite 
slaore  of  said  river,  in  the  State  of  Wisconsin.  Said  bridge  shall  be  constructed  to 
provide  for  the  passage  of  railway  trains,  and  at  the  option  of  said  corporation,  ite 
successors  and  assigns  may  be  so  constructed,  to  provide  for  and  be  used  also  for  t^e 
passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot- 
passengers,  for  such  reasonable  tatea  or  tolls,  to  be  fixed  by  said  company,  its  suc- 
cessors or  assigns ;  and  the  Secretary  of  War  shall  have  the  right,  from  time  to  lime, 
to  revise,  prescribe,  and  determine  such  rates  of  toll. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option  of 
the  company  building  the  sane,  be  built  as  a  draw -bridge  or  with  unbroken  contina- 
ouB  spans :  Providedf  That  if  said  bridge  shall  be  constructed  as  a  draw-bridge,  the 
same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main  channel 
of  the  river  at  an  accessible  and  navigable  point,  and  with  spans  giving  a  clear  width 
of  water-way  of  not  les»  than  two  hundred  feet  on  each  side  of  the  central  or  pivot- 
pier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the  draw  shall  give  a  clear 
width  of  water-way  of  not  less  than  three  hundred  and  fifty  feet ;  and  every  part  of 
the  superstructure  shall  give  a  clear  headroom  of  not  lesb  than  ten  feet  above  extreme 
high  water-mark :  ProvQedfThtkt  all  spans  shall  be  so  located  as  to  afibrd  the  greatest 
possible  accommodation  to  the  river  traffic,  and  a  draw  shall,  if  practicable,  be  lo- 
cated next  or  near  shore :  Provided  also.  That  in  case  of  a  low  bridge  if  the  physical 
characteristics  of  the  locality  so  require  and  the  interests  of  navigation  bo  not  injured 
thereby,  the  length  of  the  fixed  spans  or  the  number  of  draw  openings  may  be  reduced : 
Provided  also,  That  for  any  two  adjacent  draw-openings  of  two  hundred  feet  each,  one 
draw-opening  of  three  hundred  feet  may  be  substituted' if  the  interests  of  navigation 
be  not  injured  thereby ;  and  not  less  than  ten  feet  above  extreme  high  water  mark, 
and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  the  river  where  said 
bridge  shall  be  erected :  And  provide  also,  That  said  draw  shall  be  opened  promptly 
upon  reasonable  signal  for  the  passage  of  boats,  except  when  trains  are  passing  over 
the  draw,  bnt  in  no  case  shall  nnnecessary  delay  occur  in  opening  the  said  draw  dur- 
ing or  after  the  passage  of  trains :  And  provided  further,  That  if  any  bridge  built  under 
the  provisions  of  this  act  shall  be  constructed  with  unbroken  continuous  spans,  it 
shall  have  one  or  more  channel  spans,  each  having  not  less  than  three  hundred  and 
fifty  feet  clear  channel-way,  and  not  less  than  fifty-five  feet  clear  head  room  above 
high  water  mark,  and  the  clear  head  room  under  other  than  channel  spans  may  be 
less  than  fifty-five  teet :  Provided,  That  no  part  of  the  superstructure  of  such  spans 
shall  give  a  less  head  room  than  ten  feet  above  high  water  mark :  And  provided  farther^ 
That  the  interests  of  navigation  be  not  injured  by  such  reduction  in  height;  and  the 
piers  of  said  bridge  shall  be  parallel  with  the  current  of  the  said  river,  and  the  main 
span  shall  be  over  the  main  channel  of  said  river,  and  give  a  clear  width  of  water- 
way of  not  less  than  three  hundred  and  fifty  feet. 

Sec.  3.  That  the  company  constructing  a  bridge  under  the  provisions  of  this  act 
be,  and  they  are  hereby,  authorized  to  lay  on  or  over  eaid  bridge  a  railroad  track  or 
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tracks  for  the  more  perfect  coDnection  of  any  railroad  or  railroads  that  are  or  shall 
be  constructed  to  said  river  on  either  or  both  sides  thereof,  at  or  opposite  the  point 
of  location  of  said  bridge,  under  the  limitations  and  conditions  herein :  Provided, 
That  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river,  beyond 
what  is  necessary  in  order  to  carr^  into  effect  the  rights  and  privileges  hereby  granted; 
aad  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to 
the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit  court  of 
the  United  States  in  and  for  any  district  in  which  any  portion  of  said  bridge  or 
obstruction  touches. 

Sec.  4.  That  any  bridge  constructed  under  this  act,  and  according  to  its  limita- 
tions, shuU  be  a  lawful  structure,  and  shall  be  known  as  a  post  route,  and  the 
same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charges 
shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  the 
munitions  of  war  of  the  United  States,  or  for  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  for  transportation  over  the  railroads  and  pub- 
lic highways  leading  to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge 
shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  have  the 
right  of  way  for  postal-telegraph  purposes  across  said  bridge. 

Sec.  5.  That  all  railways  desiring  to  use  said  bridge  shall  have  and  be  entitled  to 
equal  rights  and  privileges  in  the  passage  of  the  sajne,  an^  in  the  use  of  the  ma- 
chinery and  fixtures  thereof,  and  of  all  the  approaches  thereto,  under  and  upon  such 
terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon  hearing 
the  allegations  and  proofs  of  the  parties  in  case  they  shall  not  agree. 

Seo.  o.  That  the  structure  herein  authorized  shall  be  built  and  located  under  and 
subject  to  such  reflations  for  the  security  of  the  navigation  of  said  river  as  the  Sec- 
retary of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  or  corpo- 
ration shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval  a 
design  and  drawing  of  the  bridge  and  map  of  the  location,  giving,  for  the  space  of 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks 
of  the  river,  the  shore  lines  at  high  and  low  water,  the  direction  and  strength  of  the 
current  at  all  stages,  and  the  soundings,  accurately  showing  the  bod  of  the  stream, 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  informa- 
tion as  shall  bo  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and 
until  the  said  plan  and  location  of  the  bridge  are  decided  by  the  Secretary  of  War  to 
be  such  as  will  not  materially  affect  the  interests  of  navigation,  the  bridge  shall  not 
be  commenced  or  built ;  and  should  any  change  be  made  in  the  plan  of  said  bridge 
during  thu  progress  of  construction,  such  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War;  and  the  said  bridge  shall  be  constructed  with  such  aids  to 
the  passage  of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable 
and  proper  structures  for  confining  the  flow  of  water  to  a  permanent  channel,  and  for 
the  guiding  of  rafts,  steam-boats  and  other  water  craft  safely  through  the  draw  and 
raft  spans,  as  the  Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and 
maintained  at  the  expense  of  the  company  owning  said  bridge ;  and  the  said  struct- 
ure shall  be  at  all  times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means 
for  the  passage  of  vessels  throngh  or  under  said  structure ;  and  for  the  safety  of  ves- 
sels passing  at  night  there  shaU  be  displayed  on  said  bridge,  from  the  hours  of  sun- 
set to  sunrise,  such  lights  as  may  be  prescribed  by  the  Light  House  Board ;  and  the 
said  structure  shall  be  changed,  or  removed  at  the  cost  and  expense  of  the  owners 
thereof,  from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the 
free  and  convenient  navigation  of  said  river;  and  the  authority  to  erect  and  con- 
tinue said  bridge  shall  be  subject  to  revocation  and  modification  by  law  when  the 
public  good  shall,  in  the  Judgment  of  Congress,  or  the  Secretary  of  War,  so  re- 
quire,^ without  any  expense  or  charge  to  the  United  States. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  four 
years  from  the  date  thereof. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  August  13,  1888. 


AN  ACT  for  improving  the  mouth  of  the  Brazos  River,  Texas. 

Be  it  gnacted  by  the  Senate  and  House  of  Representatives  of  the  (7nited  States  of  America 
in  Congress  assembled^  That  the  Brazos  River  Channel  and  Dock  Company,  a  corpora- 
tion organized  under  and  by  virtue  of  the  laws  of  the  State  of  Texas,  be,  and  are 
hereby  authorized,  on  the  conditions  hereinafter  mentioned^  to  construct,  own,  and 
oi>erate  such  i>ermanent  and  sufficient  Jetties  and  such  auxiliary  works  as  are  neces- 
sary to  create  and  permanently  maintain,  as  hereinafter  set  forth,  a  navigable  oh«n- 
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nel  at  tho  mouth  of  the  Brazos  Riyer,  Texas,  between  said  river  and  the  Golf  of 
Mexico,  and  so  far  into  the  main-land  and  between  tho  banksof  the  said  Brazos  River 
as  may.be  necessary  to  reach  a  place  that  will  afford  secnrity  from  storms,  swells, 
cyclones,  and  tidal  waves,  for  the  purposes  of  furnishing  the  vessels  and  boats  adapted 
to  the  purpose  facilities  for  navigation  in  and  along  the  entire  length  of  said  channel, 
charging  and  collecting  such  toll  therefor  as  may  be  prescribed  by  the  reflations  that 
may  be  made  by  the  Secretary  of  the  Treasury  of  the  United  States  in  conformity 
with  the  laws  of  tho  United  States ;  and  for  that  purpose  they  may  construct,  in  the 
river,  and  likewise  in  the  Gulf  of  Mexico,  such  walls.  Jetties,  dikes,  levees,  and  other 
structures^  and  employ  such  boats,  rafts,  and  appliances  as  they  may,  in  the  proseca- 
tioii  of  said  work,  deem  necessary :  Provided,  That  no  such  structures  or  means  em- 
ployed shall  hinder,  delay,  or  materially  interfere  with  the  free  navigation  in  said 
river  or  between  said  river  and  the  Gulf  of  Mexico ;  and  to  protect  their  said  works, 
they  may  build  and  maintain  such  levees  or  embankments  as  may  be  necessary  to 
secure  their  permanency  along  the  banks  of  said  Brazos  River ;  and  said  Brazos  River 
Channel  and  Dock  Company  shall  hold  the  United  States  harmless  from  any  damages 
that  may  accrue  to  any  person  or  j^orsons  by  overflow  or  otherwise  caused  by  the  con- 
struction of  said  walls,  jetties,  dikes,  levees,  and  other  works  constructed  by  said 
company :  Provided  further,  That  unless  the  construction  of  the  proposed  work  shall 
be  substantially  commenced  within  one  year  from  date  of  the  approval  of  this  act, 
and  prosecuted  with  due  diligence,  the  provisions  contained  herein  in  relation  to  the 
said  improvement  shall  be  null  and  yold;  and  unless  the  said  Brazos  River  Channel 
and  Dock  Company  shall  secure  a  navigable  depth  of  twelve  feet  of  water  from  a 
point  in  the  river  so  far  as  may  be  necessary  to  reach  a  place  that  will  afford  security 
from  storms,  swells,  cyclones,  and  tidal  waves,  above  its  mouth  and  extending  from 
said  point  to  a  depth  of  twelve  feet  in  the  Gulf  of  Mexico,  outside  of  the  present  bar, 
within  three  years  after  tho  date  of  the  approval  of  this  act,  Congress  may  revoke  the 
privileges  herein  granted  in  relation  to  said  improvement.  And  Congress  may  re- 
voke tho  provisions  herein  granted  in  relation  to  said  improvement,  unless  the  said 
Brazos  River  Channel  and  Dock  Company  shall,  after  securing  twelve  feet  of  water, 
secure  an  additional  depth  of  not  less  than  two  feet  during  each  succeeding  year  there- 
after; until  eighteen  feet  shall  have  been  secured;  and  in  case  said  Brazos  RivM> 
Channel  and  Dock  Company  shall  fail  to  comply  with  tho  foregoing  conditions  as  to 
depth  of  water,  and  time,  for  any  period  of  twelve  months  in  excess  of  the  time  fixed, 
as  aforesaid,  then  the  privileges  lierein  granted,  in  relation  to  said  improvement« 
shall  absolutely  become  null  and  void  without  action  by  Congress. 

Sec.  2.  That  the  works  of  improvement  in  the  said  Brazos  River,  from  the  month 
of  said  river  to  the  point  described  in  section  one  of  this  act,  shall  consist  of  the  con- 
struction of  dikes,  wing-dams,  levees,  embankments,  and  dredging  or  other  means 
which  may  be  considered  by  said  Brazos  River  Channel  and  Dock  Company  neces- 
sary for  obtaining  a  depth  of  eighteen  feet  of  water  between  the  mouth  of  said  river 
and  said  point  described  in  section  one  of  this  act ;  and  that  the  said  Brazos  River 
Channel  and  Dock  Company  may,  if  they  shall  decide  it  best  for  the  interests  of  navi- 
gation, change  the  course  of  said  river  at  the  sharp  bend  in  said  river  between  the 
mouth  of  said  river  and  the  said  point  described  in  section  one  of  this  act,  bot  in 
making  such  change  the  channel  shall  be  made  of  sufficient  depth  and  width  to  re- 
ceive the  volume  of  said  river  without  disturbance  of  its  regimen. 

Sec.  3.  That  if  at  any  time  during  the  construction  of  said  jetties  and  auxiliary 
works,  or  after  said  jetties  and  auxiliary  works  shall  have  been  completoil,  and  said 
channel  of  eighteen  feet  in  depth  has  been  obtained,  the  United  States  shall  have  the 
right  to  pay  the  said  Brazos  River  Channel  and  Dock  Company  the  value  of  their 
jetties  and  other  works  constructed  under  and  by  the  authority  granted  to  said  com- 
pany by  the  State  of  Texas  as  well  as  by  the  authority  of  this  act,  and  on  such  pay- 
ment being  made  by  the  United  States  all  right  to  said  franchises  and  works  on  the 
part  of  said  Brazos  River  Channel  and  Dock  Company  shall  cease. 

Sec.  4.  That  Congress  may  at  any  time  alter,  amend  or  repeal  this  act. 

Received  by  the  President  August  9,  1888. 

[Note  bt  the  Department  of  State. — ^The  foregoing  act  having  been  pre- 
sented to  the  President  of  the  United  States  for  his  approval,  and  not  having  been 
returned  by  him  to  the  house  of  Congress  in  which  it  originated  within  the  time 
prescribed  by  the  Constitution  of  the  United  States,  has  become  a  law  without  his 
approval.  ] 


AN  ACT  to  authorize  the  constraction  and  operation  of  a  strnet-rftUway  and  wagon  bridge  aoroaa  tba 
Rio  Grande,  between  the  city  of  £1  Paao,  Texas,  and  PaftO  del  Korte^  Mexico. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreseniaiives  of  ike  United  States  of  Awkeriea 
in  CongresB  assembled,  That  tho  consent  of  Congress  is  hereby  given  to  the  Santft  Fe 
Street  Railway  Company,  a  corporation  organized  and  oreatea  under  and  by  virtue 


Digitized  by  LjOOQ IC 


LAWS   AFFECTING    COiiPS   OF   ENGINEERS.  2931 

of  the  laws  of  the  State  of  Texas,  to  construct,  own,  maintain  and  operate  a  street- 
railway  and  wagon  bridge  across  the  Rio  Grande,  between  the  city  of  £1  Paso,  in  the 
State  of  Texas,  and  Paso  del  Norte,  State  of  Chihaahau,  Mexico,  at  such  point  as  may 
be  most  convenient  to  said  corporation  to  unite  and  connect  a  street  railway  to  be 
constructed  by  it  in  the  said  city  of  El  Paso  with  any  street  railway  that  may  be  con- 
stracted  by  any  person,  persons  or  company  in  said  Paso  del  Norte ;  and  to  build  and 
lay  on  and  across  said  bridge  ways  for  the  passage  of  animals,  foot-passengers,  and 
vehicles  of  all  kinds,  and  for  the  transit  of  freight,  goods,  wares  and  merchandise,  for 
which  said  corporation  may  charge  a  reasonable  toll,  which  charge  shall  be  subject 
to  revision  and  regulation  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridge  shall  be  built  of  good,  substantial  material,  and  of  such 
strength  and  dimeasions  as  may  be  sufficient  to  render  the  passage  of  all  such  vehi- 
cles, animals  and^persons  as  are  herein  mentioned  perfectly  safe  at  any  and  all  times. 

Sec.  3.  That  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river, 
and  in  case  of  any  litigation  arising  from  an  obstruction  or  an  alleged  obstruction  to 
the  free  navigation  thereof,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case 
may  be  tried  before  the  circuit  or  district  court  of  the  United  States  for  the  State  in 
which  any  portion  of  said  bridge  may  be  situated. 

Sso.  4.  That  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
graph companies,  and  the  United  States  reserves  the  right  for  the  establishment  of  a 
postal  telegraph  across  said  bridge.    .. 

Sec.  5.  That  the  consent  of  the  State  of  Chihuahua,  United  States  of  Mexico,  and 
of  the  proper  authorities  of  the  Republic  of  Mexico  shall  have  been  obtained  before 
said  bridge  shall  be  built  or  commenced. 

Sec.  6.  That  unless  the  construction  of  said  bridge  be  commenced  within  one  year 
and  finished  within  three  years  from  the  date  of  the  passage  of  this  act,  the  provis- 
ions of  this  act  shall  be  null  and  void. 

Sec.  7.  That  Congress  reserves  the  right  to  withdraw  the  authority  and  power  con- 
ferred by  this  act,  m  case  the  free  navigation  of  said  river  shall  at  any  time  be  sub- 
stantially or  materially  obstructed  by  said  bridge,  or  for  any  other  reason,  and  to 
direct  the  removal  or  necessary  modifications  thereof  at  the  cost  and  expense  of  the 
owners  of  said  bridge ;  and  Congress  may  at  any  time  alter,  repeal,  or  amend  this  act. 

Approved,  September  6, 1888. 

AN  ACT  declaring  that  nertaia  water  iMerye  lands  in  the  State  of  Wisoonain  are  and  hare  been  sab- 
Jeot  to  the  proviMoneof  the  act  of  Congress  entitled  "  An  act  granting  to  railroads  the  right  of  wav 
through  thepabliolandsof  the  United  States,"  approved  March  third,  eighteen  hondred  and  seventy* 
five. 

Be  it  enaotedby  the  Senate  and  House  of  Uepresentathes  of  the  United  Slates  of  America 
in  Congress  assembled.  That  all  lands  in  the  State  of  Wisconsin  described  in  and  with- 
drawn from  sale  by  the  proclamations  of  the  President  of  the  United  States  issued 
March  twenty-second,  eighteen  hundred  and  eighty,  April  fifth,  eighteen  hundred  and 
eighty-one,  and  November  twenty-eighth,  eighteen  hundred  and  eighty-one,  for 
the  reason  that  said  lands  would  be  required  for  or  subject  to  flowage  in  the  con- 
struction of  dams,  reservoirs,  and  other  works  proposed  to  be  erected  for  the  im- 
provement of  the  navigation  of  the  Mississippi  River  and  certain  of  its  tributaries, 
be,  and  the  same  are  hereby,  declared  to  be,  and  to  have  been  at  all  times  heretofore, 
subject  to  the  provisions  of  a  certain  act  of  Congress,  entitled  ^*  An  act  granting 
to  railroads  the  risht  of  way  through  the  public  lanos  of  the  United  States,"  ap- 
proved March  third,  eighteen  hundred  and  seventy-five,  as  fully,  effectually,  and  to 
the  same  extent  as  though  said  lands  had  not  been  described  in  said  proclamations, 
or  withdrawn  from  sale  thereby,  but  had  remained  with  the  body  of  public  lands 
subject  to  private  entry  and  sale :  Provided,  however,  That  any  and  all  parts  of  said 
lands  acquired* by  any  railroad  company  under  said  act  of  Congress  shall  at  all  times 
be  subject  to  the  right  of  flowage  which  at  any  time  may  become  necessary  in  the 
construction  or  maintenance  of  dams,  reservoirs,  or  other  works  which  may  be  con- 
structed or  erected  by  or  under  the  authority  of  the  United  States  for  the  improve- 
ment of  the  navigation  of  the  Mississippi  River  or  its  tributaries :  Provided  further, 
That  the  railroad  companies  availing  themselves  of  this  act  shall,  in  addirion  to  filing 
the  maps  now  required  by  law  to  be  filed,  also  file  maps  of  definite  location  of  their 
proposed  lines  of  railroad,  over  said  water  reserve  lands,  in  the  office  of  the  Secretary 
of  War,  and  until  the  approval  of  said  maps  by  the  Secretary  of  War  no  right  to  oc- 
cupy said  lands  shall  vest  in  such  companies ;  and  no  location  shall  be  permitted 
which  takes  for  right  of  way  or  stations  lands  needed  for  the  use  of  the  present  res- 
ervoir system,  or  in  the  construction  of  dams  or  other  works,  or  any  proposed  or  prob- 
able extension  of  the  same,  or  which  will  obstruct  or  increase  the  cost  of  the  present 
or  prospective  reservoir  system ;  or  shall  any  railroad  company  be  permitted  to  take 
material  for  construction  from  any  of  said  reservoir  lands  outside  the  right  of  way 
granted  herein. 

Approved,  September  10, 1888. 
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▲K  ACT  amendAtory  of  an  act  anthoriains  tho  conatraotlon  of  a  bridge  oyer  the  Hiaaiaaippi  Biver  at 
Saint  Lonia,  Ml^aonri,  approved  febrnaiy  third,  eighteen  hundred  and  eighty-aeven. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  tissembled.  That  section  eleven  of  the  act  entitled  "An  act  authorizing  the 
constraotion  of  a  bridge  over  the  Mississippi  River  at  Saint  Lonis,  Missonri,'^  ap- 

£  roved  Febmary  third,  eighteen  hundred  and  eighty-seven,  be,  and  the  same  i» 
ereby,  amended  by  striking  out  the  words  **  stockholder  ot "  wherever  they  occor  in 
said  section,  so  as  to  make  said  section  read  as  follows: 

*'  Sec.  11.  That  whereas  a  principal  reason  forgiving  authority  to  build  the  bridge 
herein  contemplated  is  to  secure  reasonable  rates  and  tolls  for  corporations  and  indi- 
viduals for  passing  over  the  same,  the  Saint  Louis  Merchants'  Bridge  Company,  or 
its  successors  or  assigns,  shall  not  agree  or  consent  to  the  consolidation  of  this  bridge 
company  with  any  other  bridge  company  across  the  Mississippi  River,  or  to  the  i>ool- 
ing  of  the  earnings  of  this  bridge  company  with  the  earnings  of  any  other  bridge 
company  on  said  river,  nor  shall  any  person  who  is  or  may  be  a  director  or  manager 
of  any  other  brid^  over  said  river  be  a  director  or  manager  of  the  bridge  herein 
provided  for :  Provided,  That  if  this  provision  of  this  act  shall  at  any  time  be  violated 
m  any  of  these  particulars,  such  violation  shall,  without  legal  proceeding,  at  once 
forfeit  the  privilege  hereby  granted,  and  said  bridge  shall  become  the  property  of  the 
United  States,  and  the  Secretly  of  War  shall  take  possession  of  the  same  in  the 
name  and  for  the  use  of  the  United  States. '' 

Sec.  2.  The  right  to  amend  or  repeal  this  act  is  hereby  expressly  reserved. 

Approved,  September  10,  1888. 


AN  ACT  making  appnpriationa  for  the  anpport  of  the  Army  for  the  fiaeal  year  ending  Jone  tlilrti«th 
eighteen  hundred  and  eighty*nlne,  and  for  other  poipoaea. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativts  of  Ike  United  States  of  America 
in  Congress  assembled,  That  the  following  sums  be,  and  they  are  hereby,  appropria- 
ted, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  for  the  support  of 
the  Army  for  the  year  ending  June  thirtieth,  ^hteen  nunored  and  eighty-nine: 

•  •  •  •       W'  •  •  • 

ENOIKBBR  DEPARTMENT. 

Engineer  depot  at  Willet's  Point,  New  York:  Incidental  expenses  of  the  depot, 
fuel,  chemicals,  stationery,  extra-duty  pay  for  soldiers  employed  in  wheel wiigiifs 
work,  engine-driving,  draughting,  printing,  photographing,  and  lithographing  engi- 
neer documents,  repairs  of  public  buildings,  and  unforeseen  expenses,  live  thousand 
dollars;  for  purchase  of  materials  for  the  instruction  of  engineer  troops  at  Willets^ 
Point  in  their  special  duties  of  sappers,  miners,  for  land  and  submarine  mines,  and 
pontoneers,  torpedo  drill  and  signaling,  one  thousand  five  hundred  dollars;  for  pur- 
chase and  repairs  of  instruments  to  be  issued  to  officers  of  the  Corps  of  Engineers,  for 
use  on  public  works  and  surveys,  two  thousand  dollars;  to  replace  the  bnil£ng  known 
as  the  laboratory  for  enlisted  men,  which  was  destroyed  by  fire  in  November,  eigh- 
teen hundred  and  eighty-six,  six  thousand  five  hundred  dollars ;  library  of  the  Engi- 
neer School  of  Application :  purchase  and  binding  of  professional  works  of  recent  date 
treating  of  military  and  civil  engineering,  five  hundred  dollars;  in  all,  fifteen  thou- 
sand ^Te  hundred  dollars. 

For  repairs  to  sea-wall  and  wharf  at  Willetts'  Point,  New  York,  two  thonaand  five 
hundred  dollars. 

Approved  September  22, 1888. 


AN  ACT  making  appropriationa  for  fortiflcationa  and  other  worka  of  defiuiae,  for  the 
thereof,  for  the  prooorement  of  heavy  ordnance  for  trial  and  aenrloe,  and  for  other 


Be  U  enacted  hg  the  Senate  and  House  of  Bepresenlatives  of  the  United  States  of  America 
iu  Congress  assembledy  That  the  appropriations  hereinafter  provided  for  shall  be  avail- 
able until  expended  and  shall  be  expended  under  the  direct  supervision  of  a  board  to 
consist  of  the  commanding  General  of  the  Army,  an  officer  of  Engineers,  an  officer  of 
Ordnance,  and  an  officer  of  Artillery,  to  be  selected  by  the  Secretary  of  War,  to  be 
called  and  known  as  the  Board  of  Ordnance  and  Fortification ;  and  said  Board  shall 
be  under  the  direction  of  the  Secretary  of  War  and  subject  to  his  superviaion  and 
control  in  all  leepeoto,  and  shall  have  power  to  provide  suitable  regulations  for  the 
inspection  of  guns  and  materials  at  all  stages  of  manufacture  to  the  extent  neoesaaiv 
to  protect  fuUy  the  interests  of  the  United  States,  and  f^enerally  to  provide  saeh 
regulations  concerning  matters  within  said  Board's  operations  as  shall  do  neeesMiy 
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to  carry  odt  to  the  boat  advantai^e  all  duties  committed  to  its  cliarge :  Provided^  That 
subject  to  the  foregoing  provisions  the  expenditure  sliall  be  made  by  the  several 
bureaus  of  the  War  Department  having  jurisdiction  of  the  same  under  existing  law. 

Ssc.  a.  That  the  sums  of  money  herein  provided  for  be,  and  the  same  are  hereby , 
appropriated,  out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated, 
namely : 

For  the  protection,  preservation,  and  repair  of  fortifications  and  other  works  of  de- 
fense, one  hundred  thousand  dollars.  For  the  construction  of  sea-walls,  and  for  earth 
•embankments,  one  hundred  and  seventeen  thousand  dollars. 

^  For  torpedoes  for  harbor  defense ;  the  purchase  of  submarine  mines  and  necessary 
appliances  to  operate  them;  for  needful  casemates,  cable-galleries,  and  appliances  to 
render  it  possible  to  operate  submarine  mines;  for  continuing  torpedo  experiments; 
for  practical  instruction  of  engineer  troops  in  detail  of  the  service,  and  for  the  pnr- 
•chase  of  movable  submarine  torpedoes  controlled  at  will  by  power  transmitted  from 
shore  stations,  two  hundred  theusand  dollars. 

Sko.  3.  For  the  completion  of  the  guns  now  under  fabrication  by  the  Ordnance 
Department  and  for  testing  the  same,  and  for  the  manufacture  or  purchase  and  test 
of  cannon  nnd  carriages,  including  carriages  manceuvred  by  power,  one  of  which 
ehall  be  a  disappearing  carriage,  and  also  including  those  for  the  field  and  siege  ser- 
vices; for  the  alteration  of  carriages  on  hand  to  adapt  them  to  improved  service  guns; 
for  projectiles,  powders,  fuzes,  and  implements,  their  trial  and  proof;  for  experiments 
in  the  means  of  protecting  torpedo  lines;  for  compensation  of  draughtsmen  while 
•employed  in  the  Army  Ordnance  Bureau  on  ordnance  construction,  and  for  the  neces- 
sary expenses  of  ordnance  officers  while  temporarily  employed  at  the  proving-ground 
and  absent  from  their  proper  stations,  at  the  rate  of  two  dollars  and  fifty  cents  per 
diem  while  so  employed,  five  hundred  thousand  dollars,  and  not  more  than  ten  thou- 
sand dollars  of  said  sum  shall  be  expended  for  providing  increased  facilities  for  the 
manufacture  of  projectiles ;  for  examining,  testing,  and  experimenting  with  pneu- 
matic or  other  dynamite  guns,  gun-carriages,  aerial  torpedoes,  dynamite  shells  and 
ammunition,  and  batteries  for  coast  defense,  whether  sunken,  counterpoise,  or  other- 
wise, brought  to  the  notice  of  said  board,  one  hundred  thousand  dollars,  or  so  much 
thereof  as  may  be  deemed  proper:  Provided,  That  all  >material  purchased  under  this 
section,  excepting  samples,  shall  be  of  American  manufacture. 

Sec.  4.  For  the  erection,  purchase,  or  manufacture  of  the  necessary  buildings  and 
other  structures,  machinery,  tools,  and  fixtures  for  an  army  gnu-factory  for  fiuishiog 
and  assemblying  heavy  ordnance,  to  be  erected  at  the  Watervliet  Arsenal,  West  Troy, 
New  YOrk,  seven  hundred  thousand  dollars  :  Provided,  That  not  exceeding  twenty 
thousand  dollars  of  this  sum  may  be  used  for  the  erection  and  completion  of  two  sets 
of  officers'  quarters. 

For  the  purchase  of  ronsh-finished,  oil-tempered,  and  annealed  steel  for  high  power 
coast-defense  guns  of  ci^bt,  ten,  and  twelve  inch  caliber,  in  quality  and  dimensions 
oonforming  to  specifications,  subject  to  inspection  at  each  stage  of  the  manufacture, 
and  including  all  the  parts  of  each  caliber,  one  million  five  hundred  thousand  doHars: 
Provided,  That  no  money  shall  be  expended  except  for  steel  accepted  and  delivered, 
and  no  contract  shall  be  made  hereunder  for  gun  steel  at  a  greater  average  price  per 
pound  for  each  caliber  than  the  lowest  average  price  paid  under  contracts  hitherto 
made  by  the  Government  for  American  forgings  of  like  caliber. 

The  material  for  the  guns  provided  for  herein  shall  be  purchased  in  accordance  with 
section  thirty-seven  hundred  and  nine.  Revised  Statutes,  for  which  purpose  the  Secre- 
tary of  War  IS  authorized  to  make  contracts  with  responsible  steel  manufacturers,  who 
shall  be  resident  citizens  of  the  United  States,  after  proper  advertisement,  continuing 
not  less  than  thirty  days  in  the  newspapers  most  likely  to  reach  the  said  manufl^cturers: 
Provided,  That  each  bidder  with  whom  such  contracts  shall  be  made,  shall  have,  or 
agree  to  erect,  in  the  United  States  a  suitable  plant,  including  the  best  modern  appli- 
ances, capable  of  making  all  the  steel  required,  and  of  finishing  it  in  accordance  with 
the  contracts,  and  shall  further  agree  to  deliver  yearly  a  specified  quantity  of  each 
caliber,  the  time  of  the  delivery  of  the  steel  for  the  smaller  calibers  of  heavy  guns  to 
eommenco  at  the  expiration  of  not  more  than  eighteen  months,  and  that  for  tholargest 
calibers,  specified  in  the  advertisement,  at  the  expiration  of  not  more  than  three 
years  from  the  date  of  the  acceptance  of  the  contracts:  and  that  all  the  tools,  ma- 
chines, and  material  for  said  guns  shall  be  manufactured,  in  the  United  States. 

Sec.  5.  For  the  purchase  of  the  material  for,  and  the  manufacture  of,  twelve  inch 
breech-loading  rifled  mortars  of  cast-iron,  hooped  with  steel,  of  about  thirty-two 
thousand  pounds  weight,  similar  to,  and  equal  in  range,  power,  and  accnracy  of  fire 
to  the  twelve  inch  breech-loading  mortar,  cast-iron,  steel-hooped,  now  at  the  Ordnance 
proving-ground,  Sandy  Hook,  New  Jersey,  saitl  mortars  to  be  subject  to  inspection  in 
all  stages  of  manufacture,  two  hundred  and  fifty  thousand  dollars. 

Sec.  6.  Whenever  any  party  shall  present  for  test  a  completed  cast-iron  breech- 
loading  mortar  of  twelve  inches  caliber,  of  about  thirty-two  thousand  pounds  weight, 
with  a  proper  supply  of  ammunition  therefor,  not  exceeding  two  hundred  rounds,  such 
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mortar  shall  be  tested  ia  the  presence  of  the  party  presenting  the  same,  and  shoald 
it  be  shown  to  the  satisfaction  of  the  Board  oy  such  tests  to  be  equal  in  accuracy, 
range,  power,  endurance,  material,  and  general  efficiency  to  the  twelve-inch  cast-iron 
steel-hooped  breech-loading  mortar  now  at  Sandy  Hook,  the  mortar  and  ammunition 
shall  be  paid  for,  including  cost  of  transportation,  and  contract  be  made  for  a  further 
supply  of  not  leas  than  fifty,  and  not  more  than  one  hundred,  at  such  reasonable  cost 
as  the  Board  herein  provided  for  shall  determine,  not  to  exceed  six  thousand  five 
hundred  dollars  each.  The  entire  number  to  be  delivered  in  one  year  from  date  of 
contract.  Said  mortar  and  all  which  may  be  contracted  for  under  this  provision  shall 
be  subject  to  inspection  at  each  stage  of  manufacture. 

Whenever  any  party  shall  present  for  test  a  completed  single-charge  breech-loading 
steel  gun  of  ten  or  twelve  inches  caliber,  and  •f  weight  and  dimensions  to  he  pre- 
scribed by  the  Board  with  the  proper  supply  of  ammunition  for  the  test  of  the  same, 
such  guu  shall,  iii  the  presence  of  the  party  presenting  it,  be  subjected  to  such  tests 
as  the  Board  shall  have  prescribed ;  and  should  such  gun  be  shown  to  the  satisfaction 
of  the  Board  by  such  tests  to  fullfiU  the  requirements  previously  prescribed  in  respect 
to  accuracv,  range,  power,  endurance,  and  general  efficiency,  the  gun  and  ammoni- 
tiou  shall  be  paid  for  at  a  fair  valuation,  including  cost  of  transportation,  and  con- 
tract shall  be  made  at  a  price  reasonable  in  the  opmion  of  the  Board,  with  the  party 
presenting  the  best  of  such  guns,  for  a  further  supply  of  similar  guns,  to  be  subjected 
to  the  usual  service  test  before  acceptance,  the  experimental  gun  and  all  guns  pur- 
chased hereunder  to  be  subject  to  inspection  at  each  stage  of  manufacture,  as  follows, 
namely :  For  not  less  than  fifty  ten-inch  steel  guns ;  and  for  not  less  than  fifty  twelre- 
incb  steel  guns. 

The  Board  is  authorized  to  make  all  needful  and  proper  purchases,  investigations, 
experiments,  and  tests,  to  ascertain  with  a  view  to  their  utilization  by  the  Govern- 
ment, the  most  effective-  guns,  including  multicharge  guns  and  the  conversion  of 
Parrott  and  other  guns  on  hand,  small  arms,  cartridges,  projectiles,  fuzes,  explosives, 
torpedoes,  armor-plates,  and  other  implements  and  engines  of  war;  and  the  Secretary 
of  War  is  hereby  authorized  to  purchase  or  cause  to  be  manufactured,  such  guns, 
carriages,  armor-plates,  and  other  war  materials  and  articles  as  may,  in  tne  judgment 
of  said  Board,  be  necessary  in  the  proper  discharge  of  the  duty  heroin  devolved  upon 
them  :  Frovidedf  That  the  amount  exxiended  and  liabilities  incurred  in  such  purchases, 
investigations,  experiments,  and  tests  shall  not  exceed  five  hundred  thousand  dollars 
which  sum  is  hereby  appropriated  :  Provided  further^  That  said  Board  shall  test,  and 
if  found  satisfactory,  sball  purchase  two  breach  loading  field  guns  of  three  and  two 
tenths  inch  bore  of  aluminum  bronze. 

That  under  the  provisions  of  this  section  there  shall  not  be  expended  or  contract  or 
contracts  entered  into  Involving  the  Government  in  an  aggregate  expenditure  exceed- 
ing six  million  five  hundred  thousand  dollars,  nor  an  expenditure  on  the  part  of  the 
Government  in  any  one  fiscal  year  in  excess  of  two  million  dollars,  and  all  guns  and 
materials  purchased  under  authority  of  this  section  shall  be  of  American  production 
and  furnished  by  citizens  of  the  United  States. 

For  payment  of  the  necessary  expenses  of  the  Board  including  a  per  diem  allow- 
ance to  each  member  thereof  when  employed  on  duty  away  from  his  permanent  sta- 
tion, of  two  and  one-half  dollars  a  day,  five  thousand  dollars,  or  so  much  thereof  as 
may  bo  necessary. 

Approved,  September  2*i,  1888. 


AN  ACT  to  amend  an  act  entitled  "An  act  making  appropriations  for  the  constraetion,  repair  and 

Sreaervatlon  of  certain  pi^lio  works  on  rivers  andowrbore,  and  for  other  pnrpoaee,"  appro^Ml  July 
fth,  eighteen  hundred  anueighty-foar. 

Be  it  enacted  hy  the  Senate  and  House  of  Jlepresmtativee  of  the  United  8iate$  of  America 
in  Congress  assembled,  That  section  seven  of  the  ''Act  making  appropriations  for  the 
construction,  repair,  and  preservation  of  certain  public  works  on  rivers  and  harbors, 
and  for  other  purposes,"  approved  July  fifth,  eigki^een  hundred  and  eighty-four  be, 
and  the  same  is  hereby,  amended,  so  that  the  same  shall  read  as  follows: 

**  Skc.  7.  That  it  shall  be  the  duty  of  the  Sccrortary  of  War  to  prescribe  such  rules 
and  regulations  in  respect  to  the  use  and  administration  of  the  Des  Moines  Rapids 
Canal,  the  Saint  Mary's  Falls  Canal,  the  Louisville  and  Portland  Canal,  and  the  Saint 
Clair  Flats  Ship  Canal  as  in  his  judgment  the  public  necessity  may  ro<]^i:ire,  which 
rules  and  regulations  shall  be  posted  in  some  conspicuous  place  for  the  information 
of  the  public ;  any  person  knowingly  and  willfully  violating  such  rules  and  regulations 
shall  be  liable  to  a  fine  not  exceeding  five  hundred  dollars,  or  imprisonment  not  ex- 
ceeding six  months,  to  be  enforced  in  any  district  court  in  the  United  States  within 
whose  territorial  jurisdiction  such  offeuKe  may  have  been  committed." 

Sec.  2.  That  this  act  shall  take  effect  immediutely. 

Approved,  September  2S,  18dd. 
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AJC  ACT  for  the  inyeatigfttlon  of  the  mining  debris  question  in  the  Sute  of  California. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentaiivea  of  the  United  Slates  of  America 
in  Congress  assembled.  That  the  Secretory  of  War  is  hereby  aathorized  and  directed 
to  detail  three  officers  from  the  Engineer  Corps  of  the  United  States  Army  as  a  com- 
mission for  the  purpose  of  making  a  thorough  examination  and  investigation  of  the 
mining  debris  anestion  in  the  State  of  California,  for  the  purpose  of  ascertaining 
whether  some  plan  can  be  devised  whereby  the  present  conflict  between  the  mining 
and  farming  sections  may  be  adjusted  and  the  mining  industry  rehabilitated ;  and  for 
a  complete  examination  of  the  injured  navigable  river  channels,  their  tributaries  and 
lands  a^JAcent  thereto,  with  a  view  to  the  improvement  and  rectification  of  said 
rivers.  And  that  the  sum  of  ten  thousand  dollars,  or  so  much  thereof  as  may  be 
necessary,  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  for  the  purpose  of  carrying  into  effect  the  provisions  of  this  act.  said 
som  to  be  ezpexkled  at  the  discretion  of  the  Secretary  of  War ;  the  said  commission 
to  report  as  early  as  practicable  to  the  Secretory  of  War  the  result  of  their  investiga- 
tion,  and  the  Secretory  of  War  shall  make  report  thereof  to  Congress. 

Approved,  October  1, 1888. 


AS  ACT  to  grant  the  right  of  way  throngh  the  military  reservation  at  Fort  l£organ  to  the  Birming- 
ham, Mobile  and  Navy  Cove  Harbor  Railway  Company,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled^  That  there  is  hereby  granted  to  the  Birmingham^  Mobile  and 
Navy  Cove  Harbor  Bail  way  Company  the  right  of  way  through  the  militory  reserva- 
tion at  Fort  Morgan,  Alabama,  for  road-bed,  tracks,  side  tracks,  and  terminal  facili- 
ties not  exceeding  fifty  feet  in  width  along  the  northern  high-water  line  of  said  res- 
ervation and  extending  firom  the  eastern  boundary  of  said  reservation  westward 
along  the  shore  to  a  point  one  hundred  feet  east  of  the  east  side  of  the  present  Gov- 
ernment dock  at  or  near  which  point  the  said  company  may  erect  a  wharf  after  the 
Secretary  of  War  shall  have  approved  of  the  location  and  dimensions  thereof,  with 
snch  sheds  and  buildings  as  can  be  accommodated  thereon,  and  the  said  company 
shall  also  have  the  right  to  fill  into  the  water  along  the  right  of  way  so  granted,  and 
thus  acquire  additional  space  and  to  ei^oy  other  riparian  rights :  Provided,  however, 
That  not  buildings  or  other  incumbrances  shall  be  erected  on  said  right  or  way  ex- 
cept upon  said  wharf;  but  the  Secretary  of  War  may  give  permission  tor  the  erection 
along  said  right  of  way  of  a  dock  or  docks  upon  limitotions  to  be  prescribed  by  him : 
And  provided  further,  That  Congress  may  at  any  time  cancel  this  concession,  and  the 
President  may,  when  in  his  judgment  necessity  demands,  destroy  any  structures 
hereby  authorized. 

Approved,  October  1, 1886. 


AN  ACT  making  appropriation  for  sundry  civil  expenses  of  the  Government  for  the  flsoal  year  end- 
ing June  thirtieth,  eighteen  hundred  and  eighty-nine,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  following  sums  be,  and  the  same  are  hereby,  appro* 
priated  for  the  objects  hereinafter  expressed  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  eighty-nine,  namely : 


BUILDING  FOR  THE  LIBRABY  OF  CONGRESS. 

For  the  building  for  the  Library  of  Congress,  as  herein  provided  for,  and  for  each 
and  every  purpose  connected  therewith,  including  the  cost  of  all  professional  and 
other  i>ersonal  services  that  the  Chief  of  Engineers  of  the  Army  may  deem  necessary 
for  the  work  and  shall  specially  order  five  hundred  thousand  dollars. 

This  appropriation  and  all  appropriations  hereafter  made,  and  all  sums  available 
from  appropriations  heretofore  made  for  this  purpose  shall  be  expended  under  the 
direction  and  supervision  of  the  Chief  of  Engineers  of  the  Army,  who  shall  have  the 
control  and  management  of  all  of  said  work  and  the  employment  of  all  x>er8ons  con- 
nected therewith.  And  all  contracts  for  the  construction  of  said  building,  or  any  part 
thereof,  shall  be  made  by  the  Chief  of  Engineers  of  the  Army,  and  so  much  of  the 
act  entitled  "An  act  authorizing  the  construction  of  a  building  for  the  accommoda- 
tion of  the  Congressional  Library"  approved  April  fifteenth,  eighteen  hundred  and 
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eighty-six  as  requires  the  coDstrnction  of  said  hnildin^  substantially  according  to  the 
plan  submitted  to  the  Joint  Select  Committee  on  Additional  Accommodations  for  the 
Library  of  Congress,  by  John  L.  Smithmeyer  and  so  much  of  the  first  section  as  pro- 
vides for  a  commission  together  with  the  eighth  section  of  said  act  be  and  the  same 
are  hereby  repealed,  and  the  duties  of  said  commission  under  said  act  are  hereby  de« 
yolved  upon  the'Chief  of  Engineers  of  the  Army,  who  shall  annually  report  to  Con- 
gress at  the  commencement  of  each  session  a  detailed  statement  of  all  the  proceedings 
under  the  provisions  of  this  act,  and  hereafter,  until  otherwise  onlered  by  Congress, 
no  work  shall  be  done  in  the  construction  of  said  Library  except  such  as  is  herein  pro- 
vided for,  and  all  contracts  for  work  or  materials  uo^  necessary  for  the  execution  of 
the  work  contemplated  herein  are  hereby  rescinded.  And  all  loss  or  damage  occa- 
sioned thereby  or  arising  under  said  contracts,  together  with  the  value  of  the  plan 
for  a  Library  Building  submitted  to  the  Joint  Select  Committee  on  Additional  Ac- 
commodations for  the  Library  of  Congress  by  John  *L.  Smithmeyer  in  the  Italito 
Renaissance  style  of  Architecture,  may  be  adjusted  and  determined  by  the  Secretary 
of  the  Interior,  to  be  paid  out  of  the  sums  heretofore  or  hereby  appropriated :  Provided^ 
That  before  any  further  contracts  are  let  for  the  construction  of  said  building  general 
plans  for  the  entire  construction  thereof  shall  bo  prepared  by  or  under  the  direction 
of  the  Chief  of  Engineers  of  the  Army,  which  plans  shall  be  subject  to  the  inspection 
and  approval  of  the  Secretary  of  War  and  the  Secretary  of  the  Interior :  And  provided 
further,  That  the  total  cost  of  said  building  shall  not  exceed  four  million  dollars  ex- 
clusive of  appropriations  heretofore  made. 


UNDER  THE  WAR  DEPARTMENT. 

BUILDINGS  AND  GROUNDS  IN  AND  AROUND  WASHINGTON. 

For  the  improvement  and  care  of  public  grounds  as  follows : 

For  improvement  and  maintenance  of  grounds  south  of  the  Exeontive  Mansion, 
six  thousand  dollars. 

For  ordinary  care  of  greenhouses  and  nursery,  two  thousand  dollars. 

For  ordinary  care  of  Lafj-yette  Square,  one  thousand  dollars. 

For  ordinary  care  of  Franklin  Square,  ono  thousand  dollars. 

For  continuing  improvement  of  reservation  numbered  seventeen,  and  site  of  old 
canal,  northwest  of  same,  ten  thousand  dollars :  Provided^  That  no  part  thereof  ehaU 
be  expended  upon  other  than  property  belonging  to  the  United  States. 

For  construction  and  repair  of  post-and-chain  fences,  removal  and  repair  of  high 
iron  fences  around  reservations,  one  thousand  live  hundred  dollars. 

For  manure,  and  hauling  the  same,  live  thousand  dollars. 

For  painting  watchmen's  lodges,  iron  fences,  vases,  lamps,  lamp-posts,  and  settees, 
seven  hundred  and  fifty  dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  plant  stakes,  lime,  whitewashing,  and  stock  for  nursery,  three 
thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred  dollars. 

For  flower-pots,  twine,  baskets,  wire,  splints,  moss,  and  lycopodium,  one  thonsand 
dollars. 

For  care,  construction,  and  repair  of  fountains  in  the  public  grounds,  one  thonsand 
five  hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  various  reservations,  twelve  thonsand 
dollars. 

For  improvement,  maintenance  and  care  of  Smithsonian  Grounds,  including  con- 
struction of  asphalt  roads  and  paths,  ten  thousand  dollars.  * 

For  improvement  and  care  of  Judiciary  Square,  including  grounds  around  the  Pen- 
sion Building,  and  asphalt  walks  leading  to  City  Hall,  five  thousand  dollars. 

That  under  appropriations  heroin  contained  no  contract  shall  be  made  for  making 
or  repairing  concrete  or  asphalt  pavements  iu  Washington  City  at  a  higher  price 
than  two  dollars  per  square  yard  for  a  quality  equal  to  the  best  laid  iu  the  District  of 
Columbia  prior  to  July  first,  eighteen  hundred  and  eighty-six,  and  with  a  base  of  not 
less  than  six  inches  in  thickness. 

For  repairs  ana  fuel  of  the  Executive  Mansion  as  follows : 

For  care,  repair,  repainting,  and  refurnishing  the  Executive  Mansion,  sixteen  thou- 
sand dollars  to  be  expended  by  contract  or  otherwise,  as  the  President  may  determine. 

For  fuel  for  the  Executive  Mansion,  greenhouses,  and  stable,  three  thousand  doU 
lars. 

For  care  and  necessary  repair  of  greenhouses,  four  thousand  dollars. 
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For  lenewing  entire  sttpeistniotare  of  ono  ereenhouse  connected  with  the  Exeoa- 
tire  Mansion  and  gronnds,  one  thonsand  five  hnndred  dollars. 

LiGMTiKQ  TUB  £xECunY»  MANSION  AND  PUBLio  QBOUND8 :  ForoaSy  pay  of  lamp- 
lighters, gas-fitters,  and  laborers ;  purchase,  erection,  and  repair  of  lamps  and  lamp- 
posts ;  purchase  of  matches,  and  for  repairs  of  all  kinds ;  fuel  and  lights  for  office,  office- 
stables,  watchmen's  lodges,  and  for  the  greenhouses  at  the  nursery,  fourteen  thou- 
sand dollars :  Provided,  That  for  each  six-foot  burner  not  connected  with  a  meter  in 
the  lamps  on  the  public  grounds  no  more  than  twenty  dollars  shall  be  paid  per  lamp 
for  cas,  including  lighting,  cleaning,  and  keeping  in  repair  the  lamps,  under  any  ex- 
penditure provided  for  in  this  act ;  and  said  lamps  shall  bum  not  less  than  two  thousand 
six  hundred  hours  per  annum ;  and  authority  is  hereby  given  to  substitute  other  illu- 
minating material  for  the  same  or  less  price,  and  to  use  so  much  of  the  sum  hereby 
appropriated  as  may  be  necessary  for  that  purpose. 

REPAIR  OF  WATER'PiPES  AND  FIRE-PLUGS :  For  repairing  and  extending^  water- 
pipes,  purchase  of  apparatus  to  clean  them,  purchase  of  hose,  and  cleaning  the 
springs  and  repairing  and  renewing  the  pipes  of  tho  same  that  supply  the  Capitol, 
tne  Executive  Mansion,  and  the  building  for  the  State,  War,  and  Navy  Departments, 
two  thousand  five  hundred  dollars. 

For  furnishing  a  full  supply  of  water  for  all  purposes  to  the  Executive  Mansion  by 
connecting  the  Mansion  by  a  twelve  inch  main  with  the  thlrty-slx  inch  water-main 
on  L  street,  five  thousand  three  hundred  dollars. 

Telegraph  to  connect  the  Capitol  with  the  Departments  and  Government 
Printing  Office  :  For  care  and  repair  of  existing  lines,  one  thousand  two  hundred 
and  fifty  dollars. 

Washington  Monument  :  For  completion  of  the  Washington  Monument;  namely : 
For  earth-filling  and  grading  around  tne  monument,  in  accordance  with  existing  law ; 
insertion  of  memorial  tablets  presented  for  that  purpose  in  the  interior  walls  of  the 
monument ;  office  expenses,  and  every  purpose  connected  with  the  completion  of  the 
monument,  twenty-seven  thousand  five  hundred  dollars,  to  be  expended  under  the 
direction  of  the  Secretary  of  War. 

For  the  care  and  maintenance  of  the  Washington  Monument  and  the  operation  of 
the  elevator  and  machinery  connected  therewith,  namely :  For  one  custodian,  at  one 
hundred  dollars  per  month ;  one  steam  engineer,  at  eightv  dollars  per  month ;  one 
assistant  steam  engineer,  at  sixty  dollars  per  month ;  one  fireman,  at  fifty  dollars  per 
month  ^  one  assistant  fireman,  at  forty-five  dollars  per  month ;  one  conductor  of  car, 
at  seventy-five  dollars  per  month ;  one  attendant  on  floor,  at  forty-five  dollars  per 
mont|i ;  one  attendant  on  top,  at  forty-fiye  dollars  per  month ;  three  night  and 
day  watchmen,  at  sixty  dollars  each  per  month ;  coal,  one  thousand  seven  hundred 
and  fifty  dollars ;  oil,  waste,  packing,  and  repairs  to  engine  and  boiler,  five  hundred 
dollars;  contingencies,  ninety  dollars;  in  all,  ten  thousand  five  hundred  dollars,  to 
be  expended  under  the  direction  of  the  Secretary  of  War,  who  is  hereby  and  hereafter 
charged  with  the  custody,  care,  and  protection  of  the  monument. 

And  the  joint  commission  created  by  the  act  of  August  second,  eighteen  hundred 
and  seventy-six,  for  the  completion  of  the  Washington  Monument,  having  completed 
the  work  intrusted  to  it,  is,  at  its  own  request,  dissolved,  and  the  unexpended  bal- 
ances of  appropriations  for  this  work,  as  well  as  the  amount  herein  appropriated, 
shall  be  expended  under  the  direction  of  the  Secretary  of  War;  and  the  Washington 
National  Monument  Societ^r  is  hereby  continued  with  the  same  powers  as  provided  in 
the  act  of  August  second,  eighteen  hundred  and  seventy-six,  creating  the  joint  com- 
mission aforesaid ;  and  the  Secretary  of  War  is  hereby  directed  to  set  apart  a  room 
for  the  deposit  of  the  archives  of  the  Washington  National  Monument  Society  as  also 
for  the  records  of  the  joint  commission  dissohred)  and  for  the  continuous  use  of  said 
society  in  the  building  now  being  erected  b^^  the  said  society  with  funds  collected  by 
it  for  its  use  and  for  the  public  comfort. 

•  •  •  «  »  «  -  ' 

Mississippi  Biyer  Commission  :  For  salaries  and  traveling  expenses  of  the  Mis- 
sissippi River  Commission,  and  for  salaries  and  traveling  expenses  of  assistant  engi- 
neers uuder  them,  and  for  office  expenses  and  contingencies,  thirty-five  thonsand 
dollars. 

Monuments  or  tablets  at  Gettysburg:  That  the  appropriation  of  fifteen  thou- 
sand dollars,  made  by  the  act  approved  March  third,  eighteen  hundred  and  eighty- 
seven,  for  tho  erection  of  monuments  or  memorial  tablets  for  the  proper  marking  of 
the  position  of  each  of  the  commands  of  the  regular  Army  engaged  at  Gettvsburg, 
be,  and  tho  same  is  hereby,,  made  available  for  the  purchase  of  land  upon  which  to 
erect  the  monuments  and  tablets. 

For  the  completion  of  the  monument  at  Washington's  Headquarters  at  Newburgh, 
New  York,  and  of  the  statues  thereon,  according  to  the  plans  adopted  by  the  joint 
select  committee  of  the  Senate  and  House  of  Representatives,  under  joint  resolution 
of  the  two  Houses/  and  for  gates  therein,  according  to  the  recommendation  of  the 
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Seci'etary  of  War.  contained  in  Ezeoative  Document  Nombered  Three  hmidred  and 
thirty-six.  Fiftieth  Congress,  first  session,  to  be  expended  under  the  direction  of  the 
Secretary  of  War,  thirty-two  thousand  dollars 

MISCELLAlinEOUS  OBJECTS. 

Survey  of  nobtherk  and  nobthwestebk  lakes:  For  printing  and  issuing 
charts  for  use  of  navigators,  and  electrotyping  plates  for  chait-printing,  two  thou- 
sand dollars. 

Transportation  of  reports  and  maps  to  foreign  countries:  For  the  trans- 
portation of  reports  and  maps  to  foreign  countries,  through  the  Smithsonian  Institu- 
tion, one  hundred  dollars. 

«  •  •  •  •  «  # 

Approved  October  2,  1888. 


AN  ACT  Ut  anthorize  the  oonstmction  of  bridcres  across  the  Kentscky  River  and  its  tribatariee  by 
the  Louisville  Soatnern  Railroad  CompaBy. 

Be  it  enacted  hjf  the  Senate  and  Hotue  of  Bepresentativea  of  (he  United  States  of  America 
in  Conareee  assemhled,  That  the  Louisville  Southern  Railroad  Companv,  a  corporation 
organized  under  act  of  the  general  assembly  of  the  commonwealUi  ox  Kentucky,  be, 
and  it  is  hereby,  authorized  to  construct  and  maintain  a  bridge,  and  approaches 
thereto,  over  the  Kentucky  River,  in  the  State  of  Kentucky,  and  also  a  bridge  or 
bridges  over  the  tributaries  or  forks  of  said  river,  at  such  point  or  points  as  said  com- 
pany may  deem  suitable  for  the  passage  of  its  said  road  over  said  nver,  or  its  tributa- 
ries or  forks.  Said  bridge  or  bridges  snail  be  constructed  to  provide  for  the  passage  of 
railway  trains^  and,  at  the  option  of  the  company  by  which  it  or  they  may  be  built, 
may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of 
animals,  and  for  foot-^iassengers. 

Sec.  3.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  shall  be 
a  lawful  structure,  and  shall  be  recoffnized  and  known  as  a  post-route,  and  it  shall 
ei^o^  the  rights  and  privileges  of  other  post-roads  in  the  United  States,  and  equal 
privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies ;  and 
the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal  telegraph  purposes. 

Sec.  3.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  .built 
and  located  under  and  subject  to  soch  regulations  for  the  security  of  navigation  of 
said  river  as  tiie  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object,  the  said 
company  or  corporation  shall  submit  to  the  Secretarv  of  War.  for  his  examination 
and  approval,  a  design  and  drawing  of  the  bridge,  and  a  map  or  the  location  thereof; 
and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of 
War,  the  bridge  shall  not  be  commenced  or  built;  and  should  any  change  be  made  in 
the  plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War.  And  any  changes  required  by  the  Seo- 
retaiy  of  War,  or  the  entire  removal  of  said  bridge  or  bridges  after  completion  if  re- 
quired by  him,  shall  be  at  the  ezi>ense  of  the  company  owning  said  bridge. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridges  shall 
have,  and  be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  rail- 
way trains  over  the  same,  and  over  the  approaimes  thereto,  upon  the  payment  of 
reasonable  compensation  therefor ;  and  in  case  the  owner  or  owners  of  said  bridge  or 
bridges  and  the  railroad  company  or  companies  desiring  to  use  same  shall  fail  to  agree 
upon  the  terms  with  reference  to  the  use  of  same,  all  matters  of  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofe 
of  the  parties.  And  if  said  bridge  or  bridges  shall  be  built  for  the  passage  over  the 
same  of  vehicles,  and  the  transit  of  animals,  and  for  foot  passengers,  the  rates  of  toll 
therefor  shall  be  approved  by  the  Secretary  of  War,  before  any  tolls  can  be  collected. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge  or 
bridges  herein  authorized  be  not  commenced  within  two  years  and  completed  within 
five  years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  October  9, 1888. 

AN  ACT  to  authorize  the  coDstraction  of  a  hifi;hway  bridge  across  that  part  of  the  waters  of  Lake 
Champlain  which  separates  the  islands  of  North  Hero  and  Soath  Hero,  in  the  coanty  of  Grand  Isle, 
in  the  State  of  Vermont 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  proper  authorities  of  the  towns  of  North  Hero  and 
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Grand  Isle,  in  the  county  of  Grand  Isle^  in  the  State  of  Vermont,  be,  and  they  are 
hereby,  authorized  to  construct,  maintain,  and  use  a  highway  bridge  at  a  suitable 
point  across  the  channel  which  lies  between  the  islands  of  North  Hero  and  South 
Hero  and  between  the  two  towns  aforesaid. 

Sec.  2.  That  the  structure  authorized  by  the  preceding  section  shall  be  built  and 
located  under  and  subject  to  such  regulations  for  the-  security  of  navigation  of  such 
waters  as  the  Secretary  of  War  shall  prescribe,  and  shall  be  provided  with  such  suita- 
ble and  convenient  draw  as  the  said  Secretary  shall  deem  needful  for  the  proper  pur- 
poses of  navigation,  of  width  not  less  than  that  of  the  draw  in  the  bridge  between 
the  town9  of  Alburg  and  North  Hero,  Vermont :  and  the  maintenance  and  manage- 
ment of  said  structure  shall  be  subject  to  such  of  the  provisions  of  section  six  of  chap- 
ter fifty-two  of  the  acts  of  the  second  session  of  the  Forty-seventh  Confess  as  the 
Secretary  of  War  may,  from  time  to  time,  deem  needful ;  and  the  authority  to  erect 
and  continue  said  bridge  shall  be  subject  to  revocation  and  modification  by  law 
whenever  the  public  good  shall,  in  the  judgment  of  the  Secretary  of  War  so  require, 
without  any  expense  or  charge  to  the  united  States. 

Seo.  3.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  October  12.  1888. 


AN  ACT  to  anthorlM  the  oonstraotion  of  a  brldi^e  aerota  the  l£ls8oari  Blver  at  some  accessible  point 
within  one  mile  north  and  one  mile  south  and  east  of  the  month  of  the  Kansas  River. 

Beit  enacted  by  the  Senate  and  Souse  of  Jiepreeentaiivee  of  the  United  States  of  America 
in  Congress  assembledf  That  the  Missouri  River  and  Land  Improvement  and  Construc- 
tion Company,  a  corporation  organized  under  the  laws  of  the  State  of  Kansas,  or  its 
assigns,  is  hereby  authorized  to  construct  and  maintain  a  bridge  across  the  Missouri 
River  at  such  point  as  may  be  hereafter  selected  by  said  corporation,  or  its  assigns,  in 
Jackson  County,  Missouri,  within  one  mile  north  and  one  mile  south  and  east  of  the 
mouth  of  Kansas  River,  Kansas ;  and  also  to  construct  accessary  worlds  to  secure  the 
best  practicable  channel- way  for  navigation  and  confine  the  flow  of  the  water  to  a 
permanent  channel  at  such  point ;  and  also  to  lay  on  and  over  said  bridge  a  railway 
track  or  tracks  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be 
constructed  to  said  Missouri  River  at  or  opposite  saia  point ;  and  said  corporation 
may  construct  and  maintain  ways  for  wagons,  carriages,  horses,  or  other  animals, 
and  for  foot  passengers,  charging  and  receiving  such  reasonable  toll  therefor  as  may 
be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridce  shall  be  constructed  and  built  without  interference  with 
the  security  and  convenience  of  navigation  of  said  Missouri  River  beyond  what  is 
necessary  to  carry  into  effect  the  rights  and  privile^s  hereby  granted ;  and  in  order 
to  secure  that  object  the  said  company  or  corporation  shall  submit  to  the  Secretary 
of  War,  for  his  examination  and  approval,  a  design  and  drawings  of  the  bridee,  and 
a  map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the 
proposed  location,  the  topography  of  the  banks  of  the  Missouri  River,  the  shore  lines 
at  higb  and  low  water,  the  direction  and  strength  of  the  current  at  all  stages,  and 
the  soundings  accurately  showinff  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  shall  furnish  such  other  information  as  may  be  required  for  a 
full  and  satisfactory  understanding  of  the  subject :  and  until  the  said  plan  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  ot  War  the  bridge  shall  not  be  built: 
Provided f  If  said  bridge  be  built  above  the  month  of  the  Kansas  River,  it  shall  be 
built  as  a  high  bridge  with  unbroken  and  continuous  spans,  having  at  least  one  chan- 
nel span  of  not  less  than  four  hundred  feet  clear  channel- way,  all  other  spans  over 
the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hundred  feet ;  and 
all  said  spans  shall  have  a  clear  head  room  of  not  less  than  fifty  feet  above  high- water 
mark :  and  if  it  shall  be  built  below  the  mouth  of  the  Kansas  River,  it  shall  be  built 
as  a  high  bridge  with  unbroken  and  continuous  spans,  all  spans  over  the  water  way 
to  have  a  clear  channel  way  of  not  less  than  four  hundred  feet  and  a  clear  head  room 
of  not  less  than  fifty-five  feet  above  high  water  mark;  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  at  the  stajf^b  of  water  which  is  most 
important  to  navigation,  and  the  bridge  itself  shall  be  built  as  nearly  as  may  be  at 
rignt  angles  thereto ;  and  said  company  or  corporation  shall  maintain,  at  its  own  ex- 
pense, from  sunset  to  sunrise,  such  lights  or  otner  signals  on  said  bridge  as  the  Light 
House  Board  shall  prescribe :  Provided  also.  That  all  railway  companies  desiring  to 
use  said  bridge  shall  have  and  be  entitled  to  equal  rifirhts  and  privileges  in  the  pas- 
sage of  the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof  and  of  all  the 
approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  prescribed 
by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of  the  parties,  in 
case  they  shall  not  agree. 
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Sec.  3.  That  tbe  Secretaiy  of  War  is  hereby  aatborized  and  directed,  npon  receiv- 
ing such  plan  and  map  and  other  information,  and  upon  beins  satisfied  that  abridge 
built  on  such  plan,  and  with  such  accessory  works,  and  at  such  locality,  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  tho  company  that  he  approve  the 
same;  and  n^on  receiving  such  notification  the  said  company  may  proceed  to  an 
erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  and 
should  any  change  be  made  in  the  plan  of  the  bridge  or  said  accessory  works,  during 
the  progress  of  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval 
of  the  Secretary  of  War^  and  be  made  at  the  expense  of  the  company  making  the 
same;  and  in  case'of  any  litigation  arising  from  any  obstruction  or  alleged  obstruc- 
tion to  the  free  navigation  ofsaid  Missouri  River,  caused  or  alleged  to  be  caused  by 
said  bridge,  the  case  may  be  brought  In  the  circuit  court  of  the  United  States  for  the 
district  of  Kansas  or  for  the  district  of  Missouri  in  which  any  portion  of  said  obstruc- 
tion or  bridge  may  be  located. 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed 
under  this  act  and  according  to  the  terms  and  liu»itations  thereof,  shall  be  lawful 
structures;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route -upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the- munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroad  or  public  highways  leading  to  said 
bridge ;  and  said  bridge  shall  enjoy  the  rights  and  privilegjes  of  other  poet-routes  in 
the  United  States ;  and  Congress  reserves  the  right  at  any  time  to  regulate  by  appro- 
priate legislation  the  charges  of  freight  and  passengers  over  said  bridge. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal-telegraph 
lines  across  said  bridge  as  the  Government  may  construct  or  control,  and  equal  pti  v- 
ileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  and  telephone  com- 
panies. 

Sec.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,  or  repeal  this 
act  so  as  to  prevent  or  remove  all  obstructions  to  the  navigation  of  said  river  by  the 
construction  ofsaid  bridge  and  its  accessory  works ;  and  the  expense  of  altering  said 
bridge  or  removing  such  obstructions  shall  be  at  the  expense  of  the  owners  of  or 
persons  controlling  such  bridge. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  October  12, 1888. 


AN  ACT  makln}?  appropriations  to  supply  duficien  oies  in  tho  appropriations  for  tbo  fiscal  yerr  end 
log  June  thirtieth,  eighteen  handred  and  eighty  -eight,  and  ior  prior  years,  and  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 

Eriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  supply  de- 
cieneies  in  the  appropriations  for  the  fiscal  year  eighteen  hundred  and  eighty-eight, 
and  for  prior  years,  and  for  other  objects  hereinafter  stated,  namely : 


WAR  DEPARTMENT. 

»  4  •  •  P  *  * 

ENGINEERS  DEPARTMENT. 

Mississippi  River  Commission  :  Salaries  and  traveling  expenses  of  the  Mississippi 
River  Commission,  and  for  salaries  and  traveling  expenses  of  assistant  engineers,  and 
for  office  expenses  and  contingencies;  being  for  the  period  from  April  thirtieth,  eight- 
een huT)dred  and  eighty-six,  to  close  of  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  eighty-eight,  and  to  bo  at  once  available,  twenty-five  thousand  oollan. 

Gauging  the  waters  of  Lower  Mississippi  and  its  Tributaries:  Annual  ex- 
penses of  gauging  the  water  of  the  Mississippi  and  its  tributaries;  continuing  obser- 
vations of  tho  riso  and  fall  of  the  river  and  its  chief  tributaries  as  required  by  Joint 
resolution  of  February  twenty-first,  eighteen  hundred  and  seventy-one,  rendered  nec- 
essary for  establishing  additional  gauges  at  Fulton,  Garland,  and  Collin's  Bluff  (mouth 
of  Sulphur"  River)  Arkansas,  three  thousand  six  hundred  dollars. 

To  reimburse  and  pay  the  Hartford  and  New  York  Transportation  Company  for 
labor  and  money  expended  in  removing,  in  an  emergency,  obstructions  and  dredging 
the  Connecticut  River  in  eighteen  hundred  and  eighty-six,  under  the  same  rules  and 
inspections  as  the  work  on  said  river  had  been  conducted  by  the  United  States  en- 
gineer officers  in  charge,  two  thousand  six  hundred  and  six  dollars  and  eighty  cents. 

Approved  October  19,  1888. 
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JOINT  SESOLnTION  anthoriziiiK  the  Secretary  of  War  to  appoint  a  board  of  tbree  eDgineere  to  ex- 
amine and  report  in  relation  to  the  Delaware  river  between  the  city  of  Philadelphia,  Fennsylvania, 
and  Camden,  J^ew  Jersey,  and  for  other  parposee. 

Seeolved  ly  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  America  in 
Congreea  aeeemhled,  That  the  Secretary  of  War  be.  and  he  is  hereby,  aathorized  to 
immediately  appoint  a  board  of  three  engineers  from  the  Uuited  States  Army  whose 
daty  it  shall  be  to  examine  in  all  their  relations  to  commerce  the  Islands  known  as 
Smith's  Island,  Windmill  Island  and  Petty's  Island  in  the  Delaware  Hiver  between 
the  city  of  Fhiladelphin  in  the  State  of  Pennsylvania  and  the  city  of  Camden  in  the 
State  of  New  Jersey,  which  board  shall  forthwith  report  to  the  Secretary  of  War  as 
to  whether  said  islands  or  any  shoal  in  the  said  river  between  or  adjacent  to  the  said 
islands  or  any  of  them  constitute  an  obstruction  to  the  commerce  of  the  Delaware 
river  or  to  the  passage  of  vessels  between  the  said  States  and  with  a  view  to  removing 
said  islands  and  shoals  to  report  a  plan  with  the  estimate  of  cost  for  their  removal  in 
whole  or  in  part  and  for  the  improvement  of  the  harbor  of  the  port  of  Philadelphia 
including  the  probable  cost  to  the  Government  of  said  islands  so  as  to  secare  free  and 
uninterropted  commerce  upon  the  said  Delaware  river  and  the  unobstructed  passage 
of  vessels  to  and  from  ana  between  the  said  States;  and  the  sum  of  five  thousand 
dollars  or  so  much  thereof  as  shall  be  necessary  is  hereby  appropriated  to  be  paid  out 
of  any  money  in  the  Treasury  not  otherwise  appropriated  to  defray  the  expense  of 
such  survey  and  report. 

Approved,  March  5, 1888. 


JOINT  SBSOIiUTIOlit  deolarinjc  the  meaning  of  a  clauee  in  the  rivor  and  harbor  act  of  Angnst 
eleventh,  eiKhteen  nnndred  and  eighty-eight. 

Seeolved  hy  the  Senate  and  House  of  Bepreseniatives  of  the  United  States  of  America  in 
Ckn^ess  assembled^  That  the  phrase  '*  present  low  watermark"  in  the  river  and  har- 
bor biU  of  August  eleventh,  eighteen  nnndred  and  eighty-eight,  in  the  i>aragraph  re- 
ferring to  Fairport  Harbor, Ohio,  is  intended  to  mean  the  inner  shore  line  represented 
on  map  in  the  report  of  Chief  of  Engineers  of  eighteen  hundred  and  eighty-one. 

Approved,  October  1,  1888. 


JOINT  BES0LT7TI0N  relating  to  the  inclosare  of  certain  points  of  especial  interest  on  the  battle- 

field  of  Qettysbnrgh. 

Resolved  ly  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  whenever  the  fence  which  now  incloses  iSafayette  Square  in 
the  city  of  Washington  is  removed  the  Secretary  of  War  is  hereby  directed  to  deliver 
the  same  to  the  Gettysbargh  Battlefield  Memorial  Association,  at  Gettysburgh,  Penn- 
sylvania, for  the  purpose  of  inclosing  points  of  especial  interest  on  the  Gettysburgh 
battle-field. 

Approved,  October  12,  1888. 


JOINT  RESOLXTTION  anthorizing  the  Secretary  of  War  to  protect  the  TVashin/ston  Aqnedact 

Tunnel. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  Secretary  of  War  be  and  he  is  hereby,  authorized  and 
directed  to  use  so  much  of  any  unexpended  balance  of  appropriations  for  the  work  of 
the  Washington  Aqueduct  Tunnel,  District  of  Columbia,  as  may  be  necessary,  for 
the  purpose  of  protecting  and  preserving  the  work  already  done  upon  said  tunnel. 

That  the  Joint  Select  Committee  of  the  Senate  and  House  of  Representatives  au- 
thorized by  a  Concurrent  Resolution  of  Congress  to  make  inquiry  and  report  con- 
cerning all  of  the  work  and  contracts  therefor  on  the  Washington  Aqueduct  Tunnel 
and  other  matters  in  relation  thereto,  are  hereby,  in  addition  to  the  powers  conferred 
by  said  concurrent  resolution,  authorized  and  directed  in  their  discretion  to  inquire 
and  report  couching  all  plans  and  estimates  prepared  under  the  auspices  of  the  Gov- 
ernment for  extending  the  Water  Supply  of  Washington  City,  and  finally  the  said 
Committee  may  extend  their  inquiries  as  to  any  and  all  other  matters  concerning  the 
extension  of  said  water  supply  that  may  aid  the  Congress  in  ascertaining  and  fixing 
the  responsibility  for  any  mismanagement  therein  or  for  the  future  construction  and 
management  thereof. 

Approved,  October  19,  1888. 
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Elk  River.  W.  Va..  improvement  of 

Engineer  Depot,  TVilleU  Point , 

Enjdnecr  School  of  Application 

Erie  Harbor,  Pa.,  improvement  of 

Erie  Harbor,  Pa.,  preservation  of  peninsnla  at  Presque  Isle 

Escambia  River,  Ala.  and  Fla.,  improvement  of 

EzamlnatioiiB,  sorveys,  and  continKenoiea  of  rivers  and  har- 
bors, estimates  for 

Explorations  and  reconnaissances,  estimates  for 

Ezplonaiions  and  surveys,  Department  of  the  Columbia 

Explorations  and  surveys  in  Department  of  the  Platte 

Explorations  and  snrveys  in  Division  of  the  Uissouri 

Explorations  and  snrveys  in  Division  of  the  Pacific 

F. 

Fairlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

Falls  of  5t.  Anthony,  Minn.,  preservation  of 

Fallft  of  the  Ohio  River,  improvement  of  navi^tion  at 

Feather  and  Sacramento  rivers.  Gal.,  improvement  of 

Fish-ways,  Falls  of  the  Potomac,  erection  of 

Five-Mile  River  Harbor,  Conn.,  improvement  of 

Flint  Riv(»r,  Ga.,  improvement  of 

Flushini;  Bay,N.  Y.,  improvement  of , 

Forked  Deer  River,  Tenn.,  improvement  of 

Fort  Monroe,  Vn.,  constmetion  of  wharf  at 

Fonrche  River.  Ark.,  improvement  of 

Fox  and  WisconHin  rivers,  impi  ovement  of 

Fox  River,  improvement,  operating,  and  care  of 

Frank  ford  Creek,  Pa.,  improvement  of 

Frankfort  Hnr)>or,  Mich.,  improvement  of 

French  Broad  River,  N.C.,  improvement  of 

French  Broad  Ri  ver,  Tenn.,  improvement  of 

O. 

Galveston  Bay.  nhip-ohannel  in,  improvement  of 

Galveston  Harbor,  Tex.,  improvemcut  of  entrance  to , 

Guscouade  River,  Mo.,  improvement  of 

Ganloy  River,  W.  Va.,  examination  of 

Gaaley  River,  W.  Va.,  improvement  of , 

Godnoy's  Channel,  Now  York  Harbor,  imnrovement  of , 

Georgetown  Hiirbor,  S.  C,  improvement  or 

Georgetown  and  Washington  harbors,  D.  C,  improvement  of.. 

Glen  Cove  Harbor,  N.  Y.,  improvement  of 

Gloucester  Hai bur,  Mass.,  improvement  of 

Gordon's  Lnndnig,  Lake  Champlain,  breakwater  at 

Gowanns  Bay.  N.  Y.,  improvement  of 

Grand  Ilaveu  IJ.n bor,  Mich.,  improvement  of 

Grand  Maraia,  Mich.,  improvement  of  harbor  of  refuge  at 

Grand  Maruis,  Minn.,  improvement  of  harbor  at 

Grass  River  nt  Massena,  N.  Y.,  improvement  of 

Great  Kanpwlia  liiver,  W.  Va.,  harlior  of  refuge  at  mouth  of . . 

Great  Kauawlia  River,  W.  Va.,  improvement  of 

Great  Kanawha  River,  W.  Va.,  opei-atiug and  careof  locks  and 

dams  on : 

Great  Pee  Doe  River,  S.  C,  improvement  of , 

Great  SihIuh  Hjirbor,  N.  Y.,  improvement  of 

Green  Bay  Harbor,  Wis.,  improvement  of , 

Green  Jacket  Shoal.  Providence  River,  removal  of 

Greenport  Harbor.  N.  Y.,  improvement  of , 

Gross  Point  Chtinucl.  Detroit  River,  Mich.,  improvement  of  .. 
Guyandotte  River,  W.  Va.,  improvement  or 

H. 

Harbor  of  Phiiadolphia,  Pa.,  removal  of  island  in  front  of 

Harbor  of  refuge,  month  of  Great  Kanawha  River,  W.  Va., 

construction  of 

Harbor  of  rol'ui^o,  Sandy  Bay.  Mass 

Harbor  of  rofuge.  Sand  Beacn,  Lake  Huron,  Mich 

Harbor  of  refuge.  Sturgeon  Bay  Canal,  Wis 

Harlem  River,  N.  Y.,  improvement  of 
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Hay  Lake  Channel,  St  Hary's  Rlvei,  improyement  of 

Hell  Gate,  K.  Y..  improyement  oi  say ip;ation  at ■ 

Herr's  Island,  Allegheny  Biyer,  lock  and  dam  at 

Hiawoasee  Riyer,  Tenn.,  improyement  of 

Hingham  Harbor,  Mass.,  improyement  of 

Hoasatonic  River,  Conn.,  improyement  of. 

Hudson  River,  N.  Y.,  between  New  Baltimore  and  Coxsaokie, 

examination  and  sarvey  of 

Hadnon  River,  N.  Y.,  Improvement  of 

Hamboldt  Harbor  and  Bay,  CaL ,  improvement  of 

Haron  Harbor,  Ohio,  improvement  of 

Hyannis  Harlior,  Mass.,  improvement  of 

I. 

Ice-harbor  at  head  of  Delaware  Bay,  Del.,  constmction  of 

loe-hftrbor  nt  Marcus  Hook,  Pa.,  constmoUon  of 

Ice-harbor  at  mouth  of  Mnsklngnm  River,  oonatmotion  of . . . 

Ice-harbor  at  Is' ewcasile,  DeL,  oonatmotion  of 

lUiooia  River,  impmvement  of - 

Indiana  Chute,  Falls  of  tho  Oliio,  improyement  of 

Indian  River,  Del.,  improvement  of 

Inhind  navigation  from  New  Berne  and  Beaufort,  N.  C,  im- 
provement of  

Inland  water-way  between  Beaufort  and  New  River,  N.  C,  im- 
provement of  , 

Inland  water-way  from  ChinooteagneBay  toDdawaroBay,  im- 
provement of 

Interference  with  navigation  by  bridgeai  caosewaya,  eto 

Ipswich  River,  Mass.,  improvement  of. 

jr. 

James  Creek  Canal,  city  of  Washinjcton,  D.  C,  survey  of 

Jamoa  River,  Ya.,  improvement  of- 

Jekyl  Creek,  Ga.,  improvement  of - 

Jeky  1  Creek.  Qa.,  examination  and  survey  of 

Joncsport,  Me.,  improvement  of  Moose-a-beo  Bar  at 

Kanawha  Rivor,  Great,  improvement  of , 

Kanawha  River,  Little,  improvement  of , 

Kaskaskia  River,  111.,  from  New  Athens  to  its  monUi,  examin- 
ation and  surveyor. , 

Konucboo  River,  Bath  and  Augusta,  Me.,  examination  and  sur- 
vey of , 

Kennebec  River,  Mo.,  improvement  of j 

Konoebunk  River.  Me.,  improvement  of 

Kenosha  Ha  I  bor,  Wis.,  improvement  of.... 

Kentucky  River,  Ky.,  improvement  of 

Kentucky  River.  Ky^  operating  and  care  of  looks  and  dams  on 

Kewaunee  Harbor,  W is.,  improvement  of 

Keyport  Harbor,  N.  J.,  improvemont  of 

KeylV^est  Haibor,  Fla.,  northwest  entrance  to,  improvement  of 

I-. 

Lagrange  Bayou,  Fla.,  improvement  of 

Lake  Champloin,  Narrows,  N.  Y.  and  Vt.,  improvement  at 

Lake  City,  Minn.,  harbor  of  refuge  at , 

LakePopin,  harbor  of  refuge  ot  La  lie  City 

Lake  Pepin,  harl)or  of  refuse  a  t  ^Stockholm 

Lakes,  northern  and  northwestern,  water  levels  of , 

Lakes,  printing  and  distribut  ion  of  charts  of , 

Laws  of  Fiftieth  Congress,  firat  session,  affecting  Corps  of  En- 
gineers   

Leonard  town  Harlwr,  Md. ,  1  mprovemcnt  of 

Lewes,  Del.,  construction  of  piers  at 

Licking  River.  Ky.,  from  Farmer's  to  West  Liberty,  improve- 
ment of ^ , 

Link  Rivetr.  Oregon,  examination  of 

Little  Harbor,  N.  H.,  imjprovoment  of 

Little  Kanawha  River,  W.  Va.,  improvement  of 

Little  Narragansett  Lay,  R.  L  and  Conn.,  improvement  of..., 

Little  R^d  River,  Ark.,  improvement  of 

Little  R i ver.  La. ,  i m provement  of 

Little  River,  Mo.,  from  Homersville  to  its  Junction  with  the 
St.  Francis  River,  improvementof 

Little  Sodus  Harbor,  N.  Y.,  improvement  of 

Little  Tennessee  River,  Tenn.,  improvement  of 
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Lonim  Fork  of  Sandy  Rivvr,  Ya.,  ezaminatloii  of 

LoalBYille  and  Portland  Canal,  enlargement  of 

LonlsTille  and  Portiand  Canal,  operating  and  care  of 

Lower  Willamette  andColombia  riTera,  Ongon,  improvement  of 


Labeo  Channel,  Me.,  improvement  of. . 
Laddington  Harbor,  Mioh.,  Improvement  of . 

Lumber  Biver,  N.  C,  improvement  of 

Lynn  Harbor,  Haea.,  improvement  of. 


Maiden  Biverjtfass.,  improvement  of « 

Mamaroneck  Harbor,  N.  Y.,  improvement  of 

Manaaqnan  Blver,  K.  J.,  improvement  of 

Manatee  River,  FLa.,  improvement  of 

Manoneeter  Harbor,  Masa.,  examination  and  survey  of. . 

Manobeater  Harbor.  Maas.,  improvement  of 

Manistee  Harbor,  Micb. .  improvement  of 

Manistiqae  Harbor,  Mich.,  improvement  of. 

Manitowoc  Harbor,  Wis.,  improvement  of 

Mantua  Creek,  K.  J.,  improvement  of . 


Maps,  military  and  geographical,  compilation  of* 
Marcus  Hook  Harbor,  Pa.,  improvement  of 


Marqnette  Harbor  Mich.,  improvement  of 

Matagorda  Bay,  Tex.,  improvement  of  entrance  to . 

Mattaponi  Biver,  Ya.,  improvement  of 

Mattawan  Creek,  N.  J.,  improvement  of 

Maurice  Bivor,  N.  J.,  improvement  of 

Meadow  Blver,  W.  Ya..  examination  of 

Meherrin  Biver,  K.  C,  improvement  of 

Meeker's  Island,  Minn.,  lock  and  dam  at . 


Menomonee  Harbor.  Mich,  and  Wis.,  improvement  of 
Merrimao  Biver,  Mass.,  improvement  of. . 


Michigan  City  Hnrbor.  IndT,  Improvement  of 

Milford  Harbor,  Conn.,  Improvement  of , 

Milwaukee  Bay,  harbor  of  ref age  at , 

Mllwaokee  Harbor,  Wis.,  improvement  of , 

Mingo  Creek,  8.  C,  improvement  of 

Minnesota  Blver,  improvement  of 

Minnesota  Biver,  with  a  view  to  its  improvement  by  locks  and 

dams,  examination  and  survey  of 

MispUl ion  Creek,  DeL,  improvement  of 

MissiBsippi  Biver : 

above  the  Falls  ef  St.  Anthony,  improvement  of 

at  Des  Moines  Bapids,  improvementof 

at  Falls  of  St.  Anthony,  improvementof 

operations  of  snag-boats  on 

at  Bash  Island  Bend,  111.,  examination  and  survey  of 

reservoirs  at  headw«ters  of 

improvement  of  South  Pass,  inKpection  of 

between  the  mouths  of  the  Hlinois  and  Ohio  Bivera,  im- 
provement of 

between  Saint  Paul  and  St.  Anthony's  Falls,  snrvey  of  .. . 

ftom  Des  Moines  Bapids  to  the  month  of  Illinois  Biver,  im- 
provement of 

from  Minneapolis,  Minn.,  to  Des  Moinea  Bapids 

upper,  operations  6f  snag-boats  on • . . . 

islBsinpi  Biver  Commission 

annual  report  for  the  fiscal  year  ending  Jnne  30,  1888 

report  of  operations  from  July  1  to  November  1,  1887 

Mississippi  Biver,  water-gauges  on 

Missouri  Kiver: 

operations  of  snag-boats  on 

from  Sioux  City  to  Fort  Benton,  Mont.,  improvement  of. . 
Missouri  Biver  Commission : 

annual  report  fiscal  year  •ending  June  80, 1888 , 

MobUe Httrbor,  Ala.,  improvementof 

Mokalumae  Biver,  Cal.,  improvement  of 

Monongahela  Biver,  lock  and  dam  Ko.  9,  operation  and  care  of. 

Monongahela  Biver,  improvement  of 

Monroe  Harbor,  Mich.,  unprovemont  of 

Moose-a-bec  D^r,  Jonesport,  Me.,  improvement  of , 
Mosqoito  Creek,  8.  C ,  examination  and  survey  of 
Mount  Deserti  Me.,  breakwater  at 


MlssisS 


Mount  Yemen,  Ya.,  improvement  of  channel  at 

Movable  dam  at  Davis'  Island,  Ohio  Blver,  operating  and  care  of 

Muskegon  Harbor,  Mich.,  improvement  of 

Mnskingum  River,  Ohio,  ice-harbor  at  mouth  of. 

Muskingum  River,  Ohio,  improvement  of 

Muskingum  Biver,  Ohio,  operating  and  care  of  locks  and  dams  on 
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Nanflemoiid  BiTer,  YAi,  improrement  of 

Kantiooke  River,  Del.,  improyement  of 

Nantaoket  Harbor,  Hau^  Improvement  of 

Napa  River,  CaL,  improvement  of 

Narraganaett  Bay,  U,  L,  improvement  of 

Karragansns  River,  Me.,  improvement  of 

Neabsoo  Creek,  Va.,  improvement  of 

"    '       ""  '  Bmentof 

mentof 

. ,  examination  and  survey  of 

New  Bedford  Harbor,  Mass.,  Improvement  of 

Newburyport  Harbor,  Mass.,  improvement  of 

New  Castle,  Del.,  ioeiiarbor  at 

New  Haven  Harbor,  Conn.,  breakwater  at,  oonstmction  of  — 

New  Haven  Harbor,  Conn .,  improvement  of 

New  London  Harbor,  Conn.,  improvement  of 

Newport  Harbor,  Cat.,  survey  of 

Newport  Harbor,  R.  L,  improvement  of 

New  River,  N.  C,  improvement  of 

New  River.  Va.  and  w.  Va.,  Improvement  of 

New  Rochelle  Harbor,  N.  T..  improvement  of 

Newtown  Creek,  N.T.,  improvement  of. 

New  York  Harbor,  improvement  of 

Niagara  River,  N.  Y.,  between  Black  Rook  and  Tonawanda, 

for  a  16-foot  channel,  examination  ef. 

Nominl  Creek,  Vsk,  improvement  of 

Noolsaok  River,  wash.,  ipiprovement  of 

Norfolk  Harbor,  Va.,  approaches  to,  improvement  of 

Norfolk  Harbor,  Va.,  improvement  of 

North  River  Bar,  Currituck  Sound,  N.  C,  improvement  of  — 

Norwalk  Hartior,  Conn.,  improvement  of. 

Nottoway  River,  Ya.,  improvement  of , 

Noxubee  River,  Miss.,  improvement  of 

O. 

Oakland  Harbor,  San  Francisco  Bay,  Cal.,  Improvement  of 

Oak  Orchard  Harbor,  N.Y.,  improvement  of , 

OlMil's  River,  Tenn.,  examination  of,  fh)m  existing  improve- 
ments to  month  of  West  Fork 

Occupaocy  and  injury  to  public  works  by  corporations,  etc. .. 

Ocmulgee  River,  Qa.,  improvement  of 

Oconee  River,  Oa.,  improvement  of 

Oconto  Harbor.  Wis.,  improvement  of. 

Office  of  the  Cnief  of  Engineers 

Officers  of  the  Corps  of  Engineers,  number  of,  duties  of 

Ogdensburgh  Harbor,  N.  Y.,  improvement  of 

Ohio  Kiver,  improvement  of 

Ohio  River,  improvement  of  Falls  of 

Ohio  River,  survey  of,  near  £vansville,Ind 

Olcott  Harbor,  N.  Y.,  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oostenaula  River,  6a.,  improvement  of , 

Osage  River,  Mo.  and  Eans.,  improvement  of , 

Oswego  Harbor,  N.  Y.,  improvement  of 

Otter  Creek,  Yt.,  improvement  of , 

Onaohita  and  Black  rivers.  Ark.  and  La.,  improvement  of .... . 
O  uachita  River,  Ark.,  improvement  of,  above  Camden 

P. 

Pamlico  and  Tar  rivers,  N.  C,  improvement  of , 

Pamunkey  River,  Ya.,  improvement  of 

Pascagonla  River,  Miss.,  improvement  of 

Passaic  River.  N.  J.,  improvement  of 

Pass  Cavallo  Inlet;,  Tex.,  improvement  of,  and  survey  of 

Patapsco  River,  Md.,  improvement  of 

Patuxent  River,  Md.,  firom  Benedict  to  Hill's  Landing,  exam- 
ination and  survey  of 

Patuxent  River,  Md.,  improvement  of , 

Pawratuck  River,  R.L,  improvementof 

Pawtucket  River,  R.L,  improvementof. 

Pearl  River,  Miss.,  improvement  of 

Pease  River,  Fla.,  improvement  of 

Pee  Dee  River,  Great^  S.  O.,  improvement  of 

Pee  Dee  River,  Little,  8.  C,  improvementof 

Penobscot  River,  Me.,  improvement  of 
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Penobscot  RlTor,  from  Bangor  to  Bacluport  Narrows,  exami- 
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2133 
2097 

1822 
1903 

1986 
1856 

2073 
1865 

Penaacela,  Fla. ,  resurvoy  of  outer  and  inner  hue  at 

Pensaoola  Harbor,  £*Ia.,  improvement  of 

Pensaakee  Harbor,  "Wia.,  improvement  of 

Pentwater  Harb<nr,  Mich.,  improvement  of 

Pere  Marqpette  Harbor,  Mich,  (see  Ladington) 

PetahimaT/reek.  Cal. .  imnrovement  of ....'..... 

Petit  Jean  River,  Ark.,  improvement  of 

Plattebnrgb  Hnrbor,  N".  Y.,  improvement  of 

PlymoQth  Harbor,  Mass. ,  bnprovement  of 

Pocomoke  River,  Jlif d.,  improvement  of 

Portage  Lake,  Miehr,  harfior lines  in. ... 

Portage  Lake,  Mich.,  harbor  of  reAige  at 

Port  dStster  Harbor,'  N.  Y. ,  improvement  of. 

Port  Clinton  Harbor,'  Ohio,  innm) vement  of 

Port  Jefferson  Harbor,  Long  Island,  N.  Y.,  improvement  of . .. 
PorMand  Harbor,  Me.,  channel  in  Back  Cove,  imfyrovement  of. . 
Portland  TTi^vbor.  Me^.  imnrovement  of ...... ...... ....... 

Portsmonth  Harbor,  N.  HT,  improvement  of...... 

Port- warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Post  at  Willots  Point 

Potomac  River,  at  Washington.  D.  C,  improvement  of 

Potomac  River,  at  Gre«^t  Fi^llt,  jB^hways  at 

2766 

Potomac  River,  channel  at  Mount  Vernon,  Va.,  improvement  of. 

Pow-wow  River,  Mass.,  improvement  of 

Providence  River,^  R.  I.,  Green  Jacket  Shoals,  removal  of 

Providence  River,  RL,  improvement  of 

Provincetown  Harbor,  ^ass, ,  improvement  of. 

Pnblio  baildings  and  groonds.  District  of  Colnmbia 

2769 

Public  works,  oconpanoy  and  iiyury  wlUi  navigation  by  corpo- 
rations, etc -- 

2687 

Pnnta  Rassa  Harbor,  Fia.,  examination  and  survey  of 

R. 

Raccoon  River,  N.  Jr, improveiwflnt  ef - 

Racine  Harbor^  Wis.,  ioiprovement  of 

Rahway  River,  N.  J.,  improvement  of 

Rancocas  River,  N.  J"., improvement  of - 

Riti>na.>iiinnock  River.  Va,.  imDrovnmnnt  of ^ 

Rantan  Bay,  N.  J.,  improvement  of, 

Raritan  River,  lH.iF..  improvement  of 

1564 
1552 
2108 
1538 

1556 

2001 
2093 

S086 

2m 

1963 
1596 

1975 

Reoonnaiflsancea  and  exnlorations 

Red  River,  Ark.,  improvement  ot,  above  Kulton 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River  of  the  North,  Minn.,  trom  Moorhead  to  Fergus  Falls, 
examination  and  survey  of»..,-,^x,-,.T 

Red  River  oi' the  North,  fmprovement  of 

Redwood  Harbor,  Cal.,  improvement  of...... ............ ...... 

Reservoirs  at  headwaters  of  MisaisHippi  River,  construction  of. 

Reservoirs  at  headwaters  of  Mirislsiiippi  River  and  tributaries, 

surveys  for 

'Rivfir  and  harbor  imnrnvninnnfji .    

Roanoke  River,  N ,  (?,,  improvement  of. 

Rockland  Harbor,  Me.,  impvovement  of ....................... 

Rockport  Harbor,  Mo.,  examination  and  survey  of...... 

Rockport  Harbor,  Me,  improvement  of...... 

Rocky  River,  Ohio,  improvement  of  month  of............ 

Romerly  Marsh,  Ga.,  improvement  of.......................... 

Rondont  Harbor, N.  Y., unprovement  of 

Rouge  River,  Michr,  improvement  of  ^.. 

Rouse's  Point.  Lake  OhamnlMin.  breakwater  at 

Sabine  Pass,  Tex^,  improvement  of  «...t... ............ ........ 

Sabine  River,  Tex. ,  improvement  of  r  .,->.-'■■.■••«*>...>.-'>.•.•' 

Sackett's  Harbor,  N.  x,,  improvement  of 

Saco  River,  Me. ,  construction  breakwater  at 

Saco  River^Me.,'  improvement  of 

Ufacramento and' Fcmther rivers.  Cal.. imnrovement of. ......... 

SMinaw  River,  Mich.,  improvement  of.... 

Sawt  Anthony,  preservatum  of  Falls  of.. 

Saint  Amnistfne'^  Hu'bor.  Fla. .  imnrovemeDt  of.......  .  ...... 

Saint  Augustine,  Fla.,  survey  of,  for  deep^ea channel  on  outer 
bar 

Saint  Clair  Flats  Canal,  Mich 
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Saint  Clair  Flats  Canal,  operating  and  oare  of.. ^ 

Saint  Croix  Biver,  Wis.  and  Minn.,  improrement  of 

Saint  Francis  RiTer,  Ark.,  improvement  of 

Saint  Francis  Birer  from  Oreenvillo,  Mo.,  to  Arkansas  State 

line,  improvement  of 

Saint  Jerome's  Creek.  Md.,  improvement  of  entrance  to 

Saint  John's  River,  Fla.,  upper,  improvement  of 

Saint  John's  River,  Fla.,  improvement  of  bar  at  month  of 

Saint  Jones  River,  DoL,  improvement  of 

Saint  Joseph's  Harbor,  Mien. ,  improvement  of 

Saint  Joseph's  River,  Mich.,  improvement  of 

Saint  Louis  Bay,  Wis.,  improvement  in 

St  Mary's  Falls  Canal,  construction  of  dry-dock  at 

Saint  Mary's  Falls  Canal,  operating  and  care  of 

Saint  Mary's  Falls  CansLMich.,  construction  of. 

St.  Mary's  River,  Mich.,  Hay  Lake  Channel,  Improvement  of. . 

Salem  River,  N.  J.,  improvement  of 

Solkiehatchie  River,  S.  C,  improvement  of 

Salt  River,  Ky.,  exAmination  and  survey  of 

Sand  Beach,  Lake  Huron,  Mich.,  harbor  of  refuge  at 

San  Diego  Harbor,  Cal.,  improvement  of  and  survey  of 

Sandusky  <^'ity  Harbor.  Ohio,  improvement  of 

Sandudky  Harbor,  Ohio,  straight  channel,  report  on  survey  for 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Buy.  Cape  Ann,  Mass.,  harl>or  of  refuge  at 

San  Fi-ancisc-o  Harbor  and  interior  bays,  survey  of 

San  Joaquin  River,  CaL,  improvement  of 

San  Luis  Obispo  Harbor,  CaL,  improvement  of  and  survey  of.. 

San  Pedro  Bay,  CaL,  near  entrance  to  Wilmington  Hafbor,  for 
an  outer  harbor,  examination  and  survey  of 

Santee  Ri  ver,  S.  C.,  improvement  of 

Sangatnck  Harbor,  Mich.,  improvement  of 

Saugertles  Harbor,  N.  Y.,  Improvement  of 

Savannah  Harbor  and  River.  Ga.,  improvement  of 

Savannah  River.  Oa.,  from  Cross-Tides  above  Savannah  to  the 
bar,  examination  and  survey  of 

Savannah  River,  Ga.,  improvement  of  above  Angnsta , 

Savannah  River,  Ga.,  improvement  or,  below  Augusta 

School  of  application  at  WiUets  Point 

SchuylkilLPa.,  improvement  of 

Scituate  Harbor.  Mass.,  improvement  of 

SeAHXNWt  and  lake  frontier  defenses 

Sheboygan  ^arbor,  Wis.,  improvement  of. 


Sheepshead  Bav,  N.  Y.,  improvement  of 

Shenandoah  River,  Ya.  and  W.  Va.,  improvement  of. 

Shrewsbury  River.  N.  J.,  improvement  of 

Skagit  River,  Wash. ,  improvement  of 

Snag-boats  on  Mississippi  and  Missouri  rivers,  etc. . . 

Snake  River,  Wash.,  improvement  of 

Snohomish  River,  Wash.,  Improvement  of 

Snoqualme  River,  Wash.,  improvement  of 

Sontn  Haven  Harbor,  Mich.,  improvement  of 

South  Pass.  Mississippi  River,  inspection  of  improvements  at. 

Southport  Harbor,  Conn.,  improvement  of 

South  River,  K.  J.,  improvement  of 

Spring  Creek,  N.  Y.,  examination  of > 

Stamford  ECarbor^onn.,  improvement  of 

Staten  Island,  N.  Y.,  improveroeatof  New  Jersey  channel 

Staunton  River.  Ya.,  improvement  of. 

Steel's  Bayou.  Miss.,  improvement  of 

Steilaquamish  River,  Wash.,  improvement  of 

Stockholm,  Wis.,  harbor  of  refuge  at 

Stonington  Hai  bor,  Conn.,  improvement  of 

Sturgeon  Bay  CanaL  Wis.,  harbor  of  refuge  at 

Sumpawauus  Inlet,  N.  Y.,  improvement  of 

Superior  Bay,  Wis.,  improvement  of  harbor  at 

Surveys  ana  examinations  for  improvement  of  rivers  and  har- 
bors, estimates  for   c 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  improvement  of . 

Snwanee  River,  Fla.,  improvement  of 

Swauton  Harbor,  Vt.,  improvement  of 

T. 

Tallahatchie  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of 

Tampa  Bay^,  Fla.,  improvement  of , 

Tangipahoa  River,  improvement  of 

Taunton  River,  Mass.,  examination  and  survey  of.. 
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Tannton  Kivirr.  Mam..  imDrovemfliit  of. 

37  402 
167 

181 

313 
207 
207 
180 
45    521 

86  724 
202 

167 
289 
300 
269 
161 

166 

282 
279 

9    351 
111 
221 
118 
174 
240 

298 

305 
196 

751 
806 
112 

272 
34 
145 

220 
126 
135 
35    489 

38  494 
160 

104 
310 
210 
313 
132 
803 
184 
816 
246 

32    476 

31 

30    401 
188 
254 
221 

751 
30« 
305 

8    345 
293 

87  730 
280 

82    468 

27 
130 
245 
149 

1243 
1361 

1354 

1246 

1203 
1226 

824 

862 

1285 

825 

1088 

012 
080 

1200 
777 

930 
1370 

1403 

020 
1114 

1592 
1504 

lOGl 

2101 
2150 
1083 

2064 
1747 

TobefoDCte  RiTcr, lift.* improyement  of. ....................... 

Tohnla  Lake,  Miak.,  Improvement  of 

TelegThph  and  telephone  aenrlce,  public  baildingSt  Washing- 
ton, D.  C,  report  on...... 

2794 

Tennessee  River,  above  Chattanooga,  improvement  of 

Tensaa  River,  T«a.,  improvement  of .  ^  ^.r..^....^....'..^....^ 

Thamee  Ri^er,  Conn. .improvement  of 

Thoroagbfare  baclc  from  Cape  May,  N.  J.,  to  AtlantloCitje,  ex- 
amination and  survey  of 

Thunder  Bay  Harbor,  Mich.,  improvement  of 

Tickfaw  River,  1^,  improvement  of 

Tioonderoga  River,  N.  Y.,  improvement  of 

Tillamook  Bay  and  Bar,  Oregon,  survey  and  improvement  of . . 
Toledo  Harbor,  Ohio,  improvement  of - 

Tomblgbee  River,  Miss.,  examination  for  continnouB  navi- 
gation from  Vienna,  Ala.,  to  Walker's  Bridge 

Tonawanda  Harbor,  N.  Y.,  and  Niagara  River,  from  Black 
Rock/or  16-rout  channel,  examination  of 

Tonawanda  Harbor,  N,  Y,,  improvement  of .,» 

Torpedo  defense anci  experiments 

Totnsky  River,  Va..  improvementof  ..•• 

Tradew»t«'  River,  "Ky.,  improvement  Off. 

Trent  River,  N.  C,  improvement  of 

Trinity  River,  Tex-,  improvement  of ,.,,. 

Two  Rivers  Harbor,  Wis.,  improvementof 

1850  ' 

r. 

Umpqua  River,  Orogon,  improvement  of 

2144 

2188 
1471 

2187 
1008 

1738 

2177 
1867 

1006 
1745 

2185 
2187 

2111 

2057 

1800 

Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  im- 
provement of 

Upper  Mississippi  River,  improvement  of. ..................... 

Upper  Thoroughfiftre,  between  Diel's  Island  and  main-land 

Upper  Willamette  River,  Orogon,  improvement  of 

Urltwftni*'  Crnek,  Va.,  intprnvemM^t  of-  --.... 

V. 

Vermillion  Harbor,  Ohio,  improvement  of 

Vineyard  Haven  Harbor,  MaHS.,  improvement  of 

Volusia  Bar,  Fla.,  improvementof .'. 

Wabash  River,  Ind.,  improvement  of 

Waccemaw  River,  S.  C,  improvement  of 

Wapoo  Cut,  S.  C,  improvement  of 

Waroham  Harbor,  Mass.,  improvement  of. 

Warren  River,  R.L,  improvement  of 

Warrior  River,  Ala.,  improvement  of 

Washington  and  Georgetown  Harbors,  D.  C.,  improvement  of . 
Washington  Aqueduct,  D.G 

«>749 

Washington  City  water-supply,  increase  of 

2736 

Washington  Monument,  Washington,  D.  C.,  oaro  of. 

2790 

Wateree  River,  S.  C.  improvement  ofl 1 

Water-gauges  on  Colambia  River 

Water  levels  northern  ana  northwestern  lakes 

280T 

Wankegan  Harbor.  111.,  improvement  of 

Wellfleet  Harbor,  Mass.,  examination  and  survey  of. 

Wellfleet  Harbori  Mass. ,  improvement  of 1 

Westport  Harbor,  Mass.,  improvement  of 

White  River,  A  rk.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md.* improvement  of 

W^lamette  River,  Lower,  Oregon,  improvement  of. 

WOlamette  River,  Upper,  Oroeon.  imorovement  of 

wuieta  Point,  poit  ^t\ ...:.?..?::  .^:!T..^.. ..  

Wilmington,  Cal.,  construction  of  breakwater  at 

Wilmington  Harbor,  Del.,  improvement  of 

Wilson  Harbor,  N.Y.,  Improvement  of. 

Wlnthrop  Harbor,  Mass.,  examination  and  survey  of. 

Winthrop  Harbor,  Mass. ,  improvement  of 

WinyawBay,  S.  C.,  Improvement  of 

Wisconsin  and  Fox  rivers,  improvement  of 

Withlacoochee  River,  Fla.,  improvement  of 
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T^oodl>ridi?e  CrsAk  N.  J.  lini>TOToniaxi1>  of. ................... 

71    660 
83    710 

304 

34    488 
67    6F3 
86    716 
67    684 
67    637 
67    637 
67    637 
85    716 
85    716 
95    753 

104 

104 

104 

lie 

116 
188 
161 
158 

134 

127 

299 
181 
814 
206 

19    883 
113 

845 

846 

991 

1122 

1189 

948 
917 
1362 

1860 
830 

2177 

2146 
1558 

Woodbnrv  Cr«ttk.  N".  J..  iiDi>rovenient*of - 

Wood  River,  Oregon, exAmCiation  of. ... 

^^ooii's  Holl  TTftrDor  Mami.  imwmvftinftiit.  nf . 

'Wi^tcs  in  Connecticut  River,  femoval  of 

Wrecks  In  DelawATD  Bay  and  River,  lemoval  of. 

Wreoks  in  Lonir  laland  Soand.  removal  of 

Wreck  in  Hadson  River,  N.  Y.,  removal  of 

Wreck  in  New  York  Harbor,  N.  Y.,  removal  of 

Wreck  in  Harlem  River.  N.  Y..  removal  of... 

Wreck  in  Delaware  BrMik water  Harbor,  removal  of. .......... 

Wreck  in  port  of  Philadelphia,  Pa,  removal  of 

Wreck  in  Broadkiln  River,  DeL,  removal  of 

Wreck  in  Norfolk  Harbor,  Ya.,  removal  of 

Wreck  in  Pascotank  River.  K.C..  removal  of 

Wreck  in  Mattaponl  River,  Va»,  removal  of.. 

Wreck  in  Cbehaw  River,  S.  C.,  removal  of 

Wreckfl  in  Saint  tTohn'a  River.  IHa..  removal  of 

Wrecks  in  Ponsaoola  Harbor,  Fla.,  removal  of 

Yadlcin  River.  TT.  0.  Axaminatlon  of 

Yadkin  River  N.  C,  improvement  of .......................... 

Yalabasba  River,  Miss.,  improvement  of 

Yaanlna  Bav  Oreffon. imnrovoment  of  entrance  to. 

Yiiizoo  River,  Miss.,  improvenjent  of 

Yellowstone  National  Park,  oonstmctlon  of  roads  and  bridges  in 
Yeliowtt^'Ofie  River,  Mont>  and  Dak.,  improvement  of 

2803 

York  HarboivM*'! iniprovement  of  ....■*...................... 

Tork  River,  Ya., improv6inont  of 
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